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CHAPTER 1
INTRODUCTION

On September 15, 1981, Envirodyne Engineers, Inc. (EEI) was
contracted by Mason & Hanger - Silas Mason Company, Inc. to
conduct a preliminary contamination survey of the Cornhusker

Army Ammunition Plant (CAAP). As part of this contamination
survey, EEI was directed to install 33 groundwater monitoring
wells at CAAP (Figure 1-1). These wells were installed by

Southwestern Laboratories, Inc. (SWL) as EEI's subcontractor.
The completed wells were approved by Mason & Hanger - Silas
Mason Company personnel on December 9, 1981.



l 2 3
4534000} F— . J
"
.{
ag38000} i
4+ 1
e 9 '
v
0,
632000} '
" 12 ) 8 21 )
4531000 + e py 22
13 +
r 19
” | 23
+ +20
i +
4830000} A \ |
27 m l 2% ) 4
20+, —.
ssevo0e} {
29 30,
| ! ’SI 1
4520000 f
32
/
4527000 T
33 1
$88000 340000 se1000  samoes 343000 ses000  saaeoo 548000

EEI

COORDINATES: UTM (KILOMETERS)

+12 MONITORING WELL LOCATION AND NUMBER

FIGURE |-I

MONITORING WELL LOCATIONS




CHAPTER 2
FIELD INVESTIGATIONS

WELL DRILLING AND INSTALLATION

The borings were advanced using hollow stem augers (HSA),
6~inch I.D. (nominal). Split spoon samples were collected at
5-foot intervals or at major changes in lithology as shown on
the boring logs (included as Appendix A). The soils encountered
were described and visually classified in the field. These
descriptions and classifications are shown on the logs in

_Appendix A.

During drilling and sampling the "first encountered water"
depth was noted, and the boring advanced approximately 18 to
20 feet deeper than that point. The HSA with the center plug
still in place was then backed out approximately 3 to 5 feet.
This helped to prevent the soils from heaving up inside the
hollow stem when the plug was removed.

Once the plug was removed, the 4-inch diameter well screen and
pipe were placed inside the hollow stem of the auger. The sand
backfill and bentonite seal (see Appendix B) were then emplaced .
as the augers were backed out of the hole from around the well.
The cement grout was emplaced above the bentonite seal to
approximately 3 feet from the ground surface. Several days
later, the steel protector pipe (see Appendix B) and four

metal posts were installed.

The well screens were each 15 feet long and made of Schedule 40
PVC. All screens were commercially slotted with 0.010 inch wide
slots. The well pipe consists of Schedule 40 PVC pipe with
bell~-end couplings. The couplings were solvent welded as the
screens and pipe were installed. Very fine to fine Mason's

sand was used as backfill material around the well screens.
Bentonite pellets were used to create the bentonite seal. The
grout was a cement/bentonite mix with a weight ratio of 6:1,
cement:bentonite. '

The steel protector pipes were fabricated out of Schedule 40
iron pipe with a hinged, locking 1lid. The 1lids were made out
of steel plates. The pipes were each 5 feet long, and the
bottoms of the pipes were set between 2.0 and 2.5 feet below
grade. The pipes were cemented into place. Four 3-inch metal
posts were placed around each well. The posts were painted
orange. The well numbers were painted on the steel pipes and
stamped onto brass tags which were wired to the pipes.

Table 2-1 summarizes some of the well construction data.



Well
No.

Gl

G2

G3
G4
- G5
G6
G7
G8
G9
Glo
Gll
Glz2
G13
Gl4
G15
Gle
Gl7
G18
Gl9
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31
G32
G33

Well Depth
From Ground

Surface
(ft)

TABLE 2-1
WELL CONSTRUCTION DATA

Top of Casing
(TOC) Elevation

(ft)

Height of

PVC Stick-Up

Above Ground
(ft)

30.09
36.33
26.71
32.41
28.04
27.00
27.00
33.42
28.83
27.66
28.58
28.54
33.50
32.25
32.42
29.50
31.29
33.25
33.33
31.92
33.58
32.44
33.29
30.66
32.83
38.12
38.09
36.83
33.84
31.96
33.08
42.67
33.50

1902.53
1899.29
1893.92
1892.55
1906.52

1903.45

1904.45
1906.32
1894.21
1891.32
1912.81
1911.86
1912.03
1915.39
1910.35
1910.64

"1910.57

1906.26
1906.39
1908.38
1900.49
1899.18
1901.67
1896.00
1900.54

1920.22

1920.31
1918.35

11907.56

1907.27
1904.43
1931.12
1917.40

2.83
2.75
2.75
2.92
2.75
2.92
2.92
2.75
2.67
2.9z
2.67
2.71
2.50
2.92
2.58
2.50°
2.67
2.75
2.50
2.83
2.75
2.81
2.67
2.67
2.75
2.67
2.83
2.75
2.66
2.67
2.75
2.75
2.67
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Between each boring, the drilling rig and ancillary equipment
were washed off using water from the CAAP water supply system.

WELL DEVELOPMENT

The wells were developed using a 4-inch diameter submersible

pump. At least ten times the volume of standing water existing
in the 1ll-inch auger hole was removed from the well. Almost

all of the wells produced clear water at the end of development.
The few wells, which d4id not produce clean water, produced water
containing a yellowish-brown tint probably due to suspended clay
particles. The records documentlng well development are included
as Appendix C.

PROBLEMS AND SOLUTIONS

Few problems were encountered during the installation of the
wells. Poor weather conditions hampered well drilling for
approximately one week. Two wells (G-29. and G-2) were initi-
ally unacceptable and were redrilled, each within 5 to 10 feet
of the abandoned well. As the augers were being backed out of
the initial hole at Well G-29, the well casing and screen came
partially out of the hole (approximately 8 feet) along with the
augers. The well installation was then completed and the water
level allowed to stabilize. The water level was measured, and
the decision was then made to redrill the well due to 1nsuff1—
cient water in the well.

Well G-2 produced a very low yield during development. This
well was redrilled and the new well produced a high yield. The
two abandoned wells were not grouted inside the PVC pipe nor -
were protective casings or posts placed around them.

Problems were also encountered with the survey data for the
well locations. The coordinates of the wells appeared to plot
correctly on a USGS topographic map, but when these coordinates
were entered into the data management system and plotted via
computer, there appeared to be an error. The error appeared

to be a translational error (rather than rotational), with the
well locations all appearing to plot correctly relative to

each other, but shifted to the northeast relative to roads and
other landmarks. Rather than redigitize the base map, USATHAMA
decided to digitize the well locations so that they plot cor-
rectly via computer. It is assumed that the originally surveyed
coordinates are correct. Therefore, for all manually drawn
figures, the surveyed coordinates were used (Table 2-2). For
all computer generated figures, the digitized coordinates
(Table 2-3) were used.



TABLE 2-2

SURVEYED MONITORING WELL ELEVATIOMS AND COORDINATES

1Surveyed in feet

Elevation
(Top of Casing)
Well No. (ft)
Gl 1902.53
G2 1899.29
G3 1893.92
G4 1892.55
G5 1906.52
G6 1903.45
G7 1904 .45
G8 1906.32
G9 1894.21
G1l0 1891.32
Gll 1912.81
Gl2 1911.86
G13 1912.03
Gl4 1915.39
Gl5 1910.35
Gle 1910.64
G1l7 1910.57
G18 1906.26
Glo 1906.39
G20 1908.38
‘G21 1900.49
G22 1899.18
G23 1901.67
G24 1896.00
G25 1900.54
G26 1920.22
G27 1920.31
G28 1918.35
G29 1907.56
G30 1907.27
G31. 1904.43
G32 1931.12
G33 1217.40

2 .
Computer in meters

State Plane
Northing
(ft)

472,742.41
472,355.11
472,894.24
471,685.43
468,369.60
468,400.88
467,666.56
467,522.32
467,801.23
466,482.84
462,360.56
462,438.00
461,571.91
459,307.89
462,271.91
461,762.59
460,437.58
462,421 .44
461 ,499.15
460,332.63
462,344.23
461,925.33
460,705.33
462,548.16
457,269.88
456,807.05
456,980.89
456,303.13
454,603.17
454,549.30
453,918.15
451,688.80
446,538.77

Coordinates
Easting
(ft)

2,272,940.51
2,278,260.45
2,283,433.85
2,286,913.16
2,269,854.97
2,270,738.50
2,270,753.23
2,269,800.05
2,286,839.67
2,288,800.36
2,267,837.61
2,271,536.93
2,272,977.58
2,272,585.57
2,275,905.67
2,276,884.58-
2,276,905.06
2,280,200.40
2,281,090.29
2,281,165.89
2,284,512.59
2,286,004.67
2,285,358.08
2,288,854.45
2,288,848.38
2,271,817.64
2,272,621.88
2,273,186.23
2,285,147.41
2,286,125.94
2,286,642.33
2,267,934.95
2,278,522.25
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Well
Number

Gl

G2

G3

G4

G5

G6

G7

G8

G9
G1l0
G1l1
Gl2
G13
Gl4
G1l5
Gl6
Gl17
G1l8
G1l9
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31
G32
G33

TABLE 2-3

COMPUTER DIGITIZED MONITORING
WELL COORDINATES

UTM Coordinates

Easting

(meters)

541027
542661
544223
545265
540078
540341
540337
540088
545215
545765
539449
540579
541012
540882
541903
542190
542197
543200
543467
543506
544498
544962
544767
545804
545825
540650
540900
541060
544690
544986
545117
539440
542689

Northing
(meters)

453218
4534056
4534221
4533848
4532875
4532899
4532679
4532611
4532670
4532255
4531041
4531072
4530798
4530109
4531007
4530858
4530446
4531049
4530760
4530396
4531016
4530892
4530527
4531052
4529441
4529329
4529394
4529177
4528675
4528628
4528428
4527805
4526212



gy

. T
— |-1II'-‘—. " m—— e

CHAPTER 3
GENERAL ENVIRONMENTAL SETTING

The following was included as Appendix A of the specifications,
and is reproduced here for reference purposes.

METEOROLOGICAL DATA

CAAP is located in Hall County, Nebraska, which has a continental
climate, marked by light rainfall, low humidity, hot summers,

and severe winters. The growing season is 160 days. The mean
date for the first killing frost is October 6, and the last
killing frost is April 29. The temperature and precipitation

for Hall County over a 40-year period are summarized as

follows:

Temperature, degrees Celsius (°C) Yearly Precipitation, centimeters
January average -4.4°C Average 55.9
January minimum -36.4°C Minimum 30.5
July average 25.6°C Maximum 116.5
July maximum 45.0°C Average Snowfall 68.6 .

PHYSIOGRAPHY-TOPOGRAPHY-DRAINAGE

CAAP is located in Hall County, 6.4 kilometers west of the
city of Grand Island, Nebraska. Hall County lies near the
eastern margin of the Great Plains. Generally, the area is
nearly level to gently undulating.

The Platte River Valley crosses the county in a southwest
to northeast direction. CAAP lies within the valley approx-
imately 8 kilometers north of the Platte River. _ T

CAAP is underlain by moderately to highly permeable, unconsoli-
dated deposits from the Quaternary age. Approximately 1.5 meters
to 12 meters of Peorian loess (windblown silt deposit) top :
the section. Below the loess, there exist 15 meters to 30

meters of Pleistocene sand and gravel, below which are 15

meters to 37 meters of silt and clay. These unconsolidated
deposits of Quaternary age rest upon semiconsolidated sediments
of Tertiary age. These sediments belong to the Ogallala Form-
ation and consist of sand and gravel deposited by streams

from the west, and silt and clay laid down partly by wind

and partly by water. Figure 3-1 depicts geological sections
across Hall County. The section entitled "North-South Geologic
Section Through the Center of Hall County" includes CAAP.
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The bedrock surfaces on which the Tertiary and Quaternary
deposits rest are primarily Pierre Shale of Late Cretaceous age.
The bedrock under CAAP dips gently northward and is of marine
origin.

At CAAP, surface drainage is via Silver Creek, two man-made
drainage ditches (East and West Drainage Channels) constructed
in 1973, and an old ditch (Railroad Ditch) which parallels

the railroad tracks on the eastern boundary of the installation.
All three ditches eventually discharge drainage waters into
Silver Creek. The West Drainage Channel runs in a north-south
direction, west of the North and South Storage Magazines and
between Load Lines 3 and 4. The East Drainage Channel runs

in a north-south direction, east of the North and South
Storage Magazines between Load Lines 1 and 2. All surface
waters on the installation ultimately drain into one of the
drainage ditches or directly into Silver Creek. Figure 3-2

- shows the surface drainage at CAAP.

The principal source of surface water in Hall County is the
Platte River. Since the completion of Kingsley Dam in Keith
County (west of Hall County), the Platte River is normally dry
in summer. Other streams in the county, including Silver Creek
which traverses the northern boundary of CAAP, are intermittent
in nature and generally dry for most of the year, except after
flash rains.

The supply of groundwater in the county is obtained primarily
in Pleistocene (Quaternary) sands and gravels, which vary in
thickness. The thickness of sand and gravel deposits generally
increase as the deposits extend from the western side of the
county to the eastern side. Figure 3-3 is a map of groundwater
in Hall County. At CAAP, the thickness of water saturated

sand and gravel is between 15 meters and 30 meters. Southeast
of Grand Island, the water-bearing sand and gravel formation

is more than 45.7 meters thick. The water-bearing sand and
gravel throughout much of Hall County is 15 meters or more in
thickness.

Some of the irrigation wells can discharge more than 3,785
liters per minute. Wells drilled at CAAP indicate that the
sands and gravels vary from 1.8 meters to 2.5 meters below the
surface to over 18 meters to 21 meters.

The coarse underground sediments in Hall County yield large
quantities of good-quality water for industrial, household,

and agricultural use. The groundwater is recharged, or
resupplied, by stream flow of the Platte River and its _
tributaries, local precipitation, underground movement of water,
and seepage of irrigation water. Local precipitation
contributes the largest amount. Most recharge of groundwater
from streams takes place in spring and fall after the streams
have been dry during the summer.

11
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Figure 3-3. Groundwater in Hall County
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The general movement of groundwater in the Platte River Valley
is to the northeast, parallel to the Platte River (Figure 3-4).
The underground water does not move more than 3.0 meters per
day. 1In the extreme southeastern part of the county, the
groundwater moves in a southeasterly direction.

The depth to the groundwater (water table) varies considerably.
Along the bottom lands, and in some imperfectly drained areas
of the terraces, it is at depths of less than 3 meters. 1In
parts of the loessal uplands, it is below 47 meters. The
static water level in the wells is between 4.7 meters and

7.6 meters.

The water table fluctuates in relation to the recharge and
discharge of groundwater. Small changes in the depth to the
water table take place dzily in summer, but large fluctuations
occur seasonally. The water table is generally lowest late

in the summer after large amounts of water have been removed by
irrigation wells and by the evaporation-transpiration of
plants. During winter and spring, the water table is at its
highest yearly level. There are also large fluctuations
associated with wet and dry weather cycles.

The quality of groundwater in the county is good, although

the water is moderately hard. There are normally from 200 to
600 parts per million (ppm) dissolved solids. Calcium and
bicarbonate are the dominant constituents, and the amounts of
iron and manganese are generally small. Nitrate concentrations
are also high and range from several ppm to over 15 ppm.

The nitrates are attributed to fertilizer usage in a heavy
agricultural area. The temperature of the groundwater varies
from 11.7°C to 12.7°C.

SOILS
The soils at CAAP vary from silty loam to sand loam. The
principal soils are Wood River and Exline loams with small

amounts of Ortello sandy loams, O'Neill loams, and Hord
silty loams.

Wood River Series

The Wood River series consists mainly of deep, nearly level
soils on stream terraces. It has a dark, thick silt loam
surface horizon over a prismatic-blocky claypan subsoil. The
most extensive areas are in the west-central part of the county,
but some are on side slopes along shallow, intermittent drains
where erosion is moderate. The soils formed on the high stream
terraces are yellowish, wind-deposited silts; and the soils on
the lower terraces north of Grand Island are mixed alluvium and
loess, underlain by mixed sand and gravel.
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Wood River soils have a friable, slightly to moderately acidic,
gray to very dark grayish-brown surface horizon 25 centimeters

to 51 centimeters thick. The slightly alkaline, slowly permeable
subsoil is grayish-brown to dark grayish-brown silty clay. It

is very firm when moist and is 38 centimeters to 61 centimeters
thick. Wood River soils are imperfectly drained.:

The Wood River soils are closely associated with Exline, Hall,
and Hord soils. They have a thicker surface layer and subsoil
than the Exline Soils, and the soluble salts, where present,

are deeper in the profile. Wood River soils have a finer
textured subsoil and more strongly developed blocky structure
(claypan) than the Hord and Hall soils. They lack the calcareous
surface layer, the high-lime subsoil, and the high groundwater
level of the Silver Creek soils.

Exline Series

The Exline series consists of soils on stream terraces along
the valley of the Platte River in the northeastern and north-
central parts of Hall County. The soils are in nearly level
positions within broad, shallow basins. They are on the
higher silt-covered terraces, and on the lower terraces where
the parent material is old alluvium or a mixture of alluvium
and loess. On the lower terraces, where the water table
fluctuates much of the year, buried soils are present in many
0of the soil profiles. On the higher terraces, the water
table is far from the surface. Exline soils on the higher
terraces probably were formed when the water level was higher.

The Exline soils are associated with the Silver Creek and Wood
River soils, but have a thinner surface horizon, as well as a
more strongly developed subsoil containing larger amounts of
soluble salts and alkali. Soils of the Exline series lack the
high lime content of Silver Creek soils. They developed in
areas having a higher water table than Wood River soils.
Exline soils have slow internal drainage; water stands in the
buffalo wallows for weeks after rains, and surface runoff is
slow.

Ortello Series

The Ortello series consists of deep soils on stream terraces
and uplands that have a moderately sandy subsoil. These soils
formed from sandy alluvium. In some areas, much of this
material has been reworked by wind. Ortello soils occur at
both low and high terrace levels in the Platte River Valley
and on adjacent uplands. They are mainly nearly level, but
hummocky areas with gradients up to 6 percent are included.

16
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Ortello soils have a very dark gray to grayish-brown loam

and fine sandy loam surface horizon, 20 centimeters to 51
centimeters thick. It is slightly to moderately acidic. This
horizon has a weak granular or moderate crumb structure and is
friable to very friable when moist.

O'Neill Series

Soils of the O'Neill series developed in loamy to sandy stream-
deposited materials that are 51 centimeters to 91 centimeters
deep over coarse sand or mixed sand and gravel. These soils
are on nearly level stream terraces in the Platte River Valley.
The occur mainly as a discontinuous band along the southern
edges of the terraces. They are in an area known locally

as Poverty Ridge because of the numerous crop failures before
irrigation become established.

O'Neill soils are excessively drained and have a low water-

holding capacity. Permeability is moderately rapid. These
soils are noncalcareous throughout their profile.

Hord Series

The Hord series consists of deep soils of the stream terraces
that have a thick, dark, silt loam surface horizon and a
slightly lighter colored silt loam subsoil. A broad belt

of these soils runs northeast to southwest across the central
part of the county. The soils are mostly on nearly level to
gently sloping terraces (benches), and on gently sloping
fanlike terraces that are adjacent to the uplands. Small
areas are on slopes alongside some of the shallow drains.

In level areas, Hord soils have a dark grayish-brown to very
dark grayish-brown, friable silt loam surface horizon that
is of weak, medium to coarse granular structure, and is 30
centimeters to 46 centimeters thick. This horizon grades
abruptly to the subsoil, a grayish-brown heavy silt loam, to
very fine sandy loam, of weak, subangular blocky structure.
The underlying material at these lower levels is silty to
slightly sandy alluvium, which at depths of 0.9 meters to
3.0 meters, is replaced by a deposit of coarse sand or mixed
sand and gravel.

17



GEOLOGIC ASPECTS OF POTENTIAL MIGRATION

The subsurface at CAAP is composed of moderately to highly
permeable soils. The initial 1 meter to 12 meters below the
surface consists of windblown silt (Peorian loess). Beneath
the loess is sand and gravel which extends down from 15 meters
to 30 meters. The water table, which is in this sand and

gravel material, varies from approximately 2 meters to 12 meters
beneath the surface. ,
Data indicates that the groundwater flows toward the northeast
at a rate of less than 4 meters per day. The groundwater is
recharged or resupplied by stream flow of the Platte River,
precipitation, and seepage of irrigation water. At CAAP,
there is extensive use of irrigation wells. The water from
the irrigation wells, coupled with the average rainfall
(approximately 56 centimeters per year), would be expected

to expedite the leaching of surface and subsurface contamination.

Based on the above geological considerations (high permeability
and rapid groundwater flow), a potential exists for contaminant

- migration at CAAP.

18
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CHAPTER 4
GEOLOGY AND SOILS

EEI has prepared a series of geologic cross-sections, based on
the bore log information, traversing the length of the plant in
several north-south, east-west lines, ranging from the boundaries
to the central regions. The key to these cross-sections @s

given in Figure 4-1. The legend of these cross-sections is shown
in Figure 4-2. In addition, four geologic fence diagrams :
have been prepared by EEI showing the relationship of selected
adjacent wells with respect to soil type, water table, and
proximity to potential contamination sources. Based upon these
diagrams, a map (Figure 4-3) outlining the general soil class-
fications using the Unified Soil Classification System was
produced.

Soils at CAAP are developed from wind blown Peorian loess mate-
rial deposited over Pleistocene age sands and gravel. Top soil
depths range from 12 to 24 inches, averaging 14 inches throughout
most of the plant site. This top soil is very consistent in

its make-up, being described as a dark brown to black, organic
clayey to silty clay, with a sharp boundary at the underlying

B horizon. The lower horizon varies somewhat over the plant
from a dominantly light, yellowish brown, low plasticity, silty
stiff clay to lenses of light yellowish brown clayey silts.
Generally, the clay horizons vary in thickness from 3 to 15 feet,
averaging about 10 feet. These upper clay layers tend to thin
out in an easterly direction where the alluvial sands become
exposed at the surface. The entire plant is underlain by
alluvially deposited sands and gravels of Pleistocene era,

from 50 to 100 feet thick, generally poorly graded with little
or no fines and are either grey or light yellowish brown in
color. This sand unit is first encountered at the surface

along the eastern boundary to as deep as 18 feet below

grade near the northwestern boundary. In some isolated areas,
this sand layer can be described as poorly sorted (well graded)
containing a homogeneous mixture of sand to pea-gravel sized
particles. The soil information obtained from the boring logs
corresponds well with the general geologic information described
in Chapter 3, as well as the soil series descriptions of the
region provided in the Request for Quotation/Scope. of Work.

GENERAL TRENDS

Soils along the northern boundary of the plant are characterized
by profile B-B' (Figure 4-4) including Wells G-1 through G-4.

~Well G-1 (near the northwest corner) indicates a highly plastic,

stiff, olive-grey clay to 13 feet with an overlying dark brown,
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organic clayey top soil to one foot. At 13 feet, a dark olive
grey, loose clayey silt is found and continues to a depth of

18 feet where the underlying poorly graded sands are encountered.

The alluvial nature of this layer is evidenced by the steadily
increasing coarseness of the particles to a bore depth of

35 feet. Continuing eastward along the northern boundary, the
logs of Wells G-2 through G-4 show a steady transition from
the highly plastic, stiff clay to a loose clayey silt on the
eastern edge at G-4. The top soil remains consistent in its
make-up along this entire length. The clay horizon becomes
less plastic and shallower, and grades laterally to a silty
clay between G-~2 and G-3. The poorly graded sands continue

to be found at increasingly shallower depths in an easterly
direction, but retain their increasing coarseness with depth.

The eastern boundary reveals a more significant change in soil
character and is depicted in Figure 4-5, cross-section A-A'.
Upper horizonation along the east boundary is notably shallow
and variable, with the exception of the loess top soil. The
top s0il remains consistent throughout the cross-section,
described as a one foot thick dark grey to black, organic clay.
The upper horizon is deepest at G-4 with a 7-foot layer of
clayey silt. Toward the south, a transition to a very thin
silty clay solum is shown at G-9, to a depth of only 3 feet,
with poorly graded sands below. Another transition to a loose
clayey silt takes place towards G-10, with a thin layer to

3.5 feet overlying the sands. Traveling south towards G-24
and G-25, a long band of transitional, very fine sands and
clayey silts are revealed to a depth of 8 feet at G-24. This
horizon becomes shallower again at G-25 with a depth of only

"3 feet. Well G-31 has a thin, 2-foot horizon of silty clay,

which possibly extends to G-33 at the southern most, central
point. Underlying this entire profile is the -poorly graded
alluvial sands sorting vertically to medium and coarse sands
and finally pea-gravel sized particles of the deepest bore
depth encountered at G-33 and G~4 of 40.5 feet.

Cross~section D-D' (Figure 4-6) provides a view across the
mid-section of the plant from the western boundary to the
eastern boundary. The horizonation found along this line is
similar to that encountered along the northern boundary,
revealing relatively deep layers of stiff, low plasticity
silty clay, from very dark greyish brown to olive in color.
The clay layer reaches to 10 feet at G-11. .and 12 feet at
G-15. A second clay horizon appears at 28 feet in G-12, and
extends at least to the bottom of the boring at 30.5 feet.
The material is a dark grey, stiff, low plasticity, silty
clay; similar to that encountered above from 1 to 13 feet.
This is the only encounter of a second clay deposit along
this particular profile. At G-18 the light yellowish brown
silty clay horizon thins to a 2-foot layer, overlain by a
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vyellowish brown silty sand to a 6-foot depth. The alluvial,
light yellowish brown sand layer is encountered beneath the
clay layer at 8 feet to a depth of at least 30.5 feet. It
crops out at the surface as noted at G-21 and G-22. This sand
outcrop extends at least to G-30, several thousand feet south
as shown on Figure 4-3. The sands are well sorted from fine
“sands to pea-gravel to a bore depth of 40.5 feet at G-21 and
G-22. Moving east to the boundary at G-24, a light yellowish
brown fine sand is encountered to 8 feet, where the alluvial
medium and coarse sand is found to a bore depth of 40.5 feet.
The topsoil along this profile, including the outcrop band of
sandy alluvium is consistent, with a depth of one foot of black
to dark brown organic clays.

The cross-sectional profile depicted in Figure 4-7 runs along
the west boundary from the northwest corner of the CAAP instail-
lation (G-1) south to G-32 in the southwestern corner. This
profile shows a consistent, fairly uniform horizonation running
the entire length of the boundary. G-1 has a highly plastic,
stiff, olive grey clay to a depth of 13 feet. This grades to
a dark olive grey loose clayey silt to 18 feet. Below lies
the alluvial medium to coarse sands with some pea-gravel to
at least a 40.5-foot bore depth. The upper clay horizon con-
tinues on southward, varying in depth from 6 feet at G-6 to
15 feet at G-8. This clay layer also tends to become less
plastic, light yellowish brown in color and more silty in
texture. The clayey silt layer described in G-1 continues

on through G-6 to a depth of 13 feet. This layer appears to
thin out considerably to G-8, where it becomes a fine sand/
clayey silt transitional zone to 25 feet. South of G-8, this
middle layer thins out completely, creating a sharp boundary
between the upper silty clay horizon and the underlying allu-
vium south to G-32. The surface one-foot organic topsoil
horizon remains consistent throughout the profile as a dark
brown to black clay.

Profile E'E' (Figure 4-8) runs from Line 4 at G-14 to the east
gate at G-24. This cross-section reveals a continuous fine
grained material in the upper horizon to a depth of 7 to 13 feet.
The texture of this material varies laterally from a loose clayey
silt at G-17 to a deep silty clay at G-20. As shown on Figure 4-2,
the poorly graded sands probably crop out between G-23 and G-24.
These sands underlie the profile to at least the bore depth of

35.5 feet. _ :

Figure 4-9 shows a short cross-section running between G-6 (F)
near the northwest corner of the burning grounds to G-28 (F')
just east of Load Line 5. This profile generally correlates
well with the three intersecting profiles (C-C', D-D' and E-E'")
and shows the silty clay upper horizon varying in depth from
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6 feet at G-6 to 15 feet at G-27. A break from this pattern
occurs around G-7, where the surface layer changes to a clayey
silt to 13 feet. The entire profile is underlain by loose sand
alluvium to at least 40.5 feet. Surface horizonation along the
cross-section remains consistent with 12 to 18 inches of dark
brown to black organic clayey topsoil.

AREAS OF CONCERN

The particular areas of concern consist of the five load lines,
the ammonium nitrate area, and the currently abandoned burning
ground (Figure 4-10). The soils of these areas are depicted in
a series of schematic load line cross-sections (Figure 4-11),
showing their associated leaching pits and cesspools. Soils
information for these cross-sections is based on projections from
the logs of the nearest wells. The geologic fence diagrams
mentioned earlier aid in delineating the relative positions of
the pits and cesspools with respect to the wells, as well as
the relationships of the wells with respect to the burning
ground and ammonium nitrate areas.

Load Line 1

Figures 4-12 and 4-13 show the soils here as consisting of a
silty clay layer to 7 feet at the southern end of the line,
thinning to zero thickness at the northeast. The leaching pits
(S14 and S15) are well within this clay layer, but the bottom
of each approaches the boundary to the sandy sub-layer. The
deep cesspool (S13) lies only partially into the clay, with
the floor wholly exposed in the sandy sub-layer. This sand
layer is a poorly graded alluvium with particle sizes ranging
from fine sands to pea-gravel to the bore depth of 35.5 feet.

Load Line 2

Leaching Pits S9, S11 and S12 range from 10 to 12 feet with
the bottom of each still within the silty clay layer (Figure 4-14).
The silty clay layer in this area is approximately 13.5 feet deep,
resulting in a buffer horizon for the leaching pits of only 1.5

to 3 feet. Below this silty clay is alluvial sand, as described
earlier. The cesspool S10 is excavated into the boundary between
the silty clay and fine sands, as evidenced by the textures’
recorded at the time of sampling (Table 4-1).
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TABLE 4-1

Edtans P

CORNHUSKER ARMY AMMUNITION PLANT SOIL SAMPLING

Soil Sample
Sample . Dimensions Depth Date
Site Description (feet) (inches) Texture (inches) Sampled Comments
sl Leaching Pit 60 x 50 A 0-18 0-18 silty clay loam 1/11/82 Composite of three samples
(Line 4) =10 deep B 18-36 18-36 clay loam Ground frozen from 0- 4 inches
52 Leaching Pit 125 x 50 A 0-18 0-36 silty clay loam 1/11/82 Composite of three samples
(Line 4) =10 deep B 18-36
S3 Cesspool 12 dia. A 0-18 0-24 fine-medium sand 1/11/82 Composite of three samples
(Line 4) =15 deep B 18-36 24-36 sandy loam
S4 Leaching Pit 50 x 40 A 0-18 0-36 sandy loam 1/11/82 Composite of three samples
(Line 4) ~10 deep B 18-36 Ground frozen from 0-8 inches
st Leaching Pit 80 x 55 A 0-18 0-32 silty clay loam 1/11/82 Composite of three samples
(Line 5} =10 deep B 18-36 32-36 sand Soil saturated at 12 inches
S€ Cesspool 6 dia. A 0-18 0~1 compacted sandy loam 1/11/82 Composite of three samples
(Line 5) =14 deep B 18-36 1-36 sandy loam Soil saturated
s7 Cesspool 8 dia. A 0-18 0-18 sandy loam 1/11/82 Composite of three samples
(Line 3) =18 deep B 18-36 18-36 fine-medium sand
S8 Leaching Pit 110 x 50 A 0-18 0-36 silt loam 1/9/82 Composite of three samples
(Line 3) =10 deep B 18-~36 Ground frozen from 0-2 inches
59 Leaching Pit 65 x 45 A 0-18 0-34 silty clay loam 1/9/82 Composite of three samples
(Line 2) =10 deep B 18-36 34-36 fine-medium sand 1/9/82 Ground f{rozen {rom 2-4 inches
S10 Cesspool 8 dia. A 0-18 0-~18 silty clay loam 1/9/82 0~18 inches composite of three samples
(Line 2) =14 deep B 18-23 18-23 compacted sandy 18-23 inches composite of one sample
gravel 2-5 second flame noticed
S1l1 Leaching Pit 110 x 75 A 0-18 0-36 silty clay loam 1/9/82 Composite of three samples
(Line 2) =12 deep B 18-36 - Ground frozen from 1-3 inches
S12 Leaching Pit 50 x 40 A 0-18 0-36 silty clay loam 1/9/82 Composite of three samples
(Line 2) =12 deep B 18-36 Ground frozen from 1-3 inches
S13 Cesspool 10 dia. A 0-18 0-36 medium sand 1/9/82 Composite of three samples
(Line 1) =12 deep B 18-36
S14 Leaching Pit 70 x 20 A 0-18 0-30 silty clay loam 1/9/82 composite of three samples
) (Line 1) =8 deep B 18-36 30~36 medium-coarse sand Ground frozen from 0-4 inches
S15 Leaching Pit 40 x 30 A 0-18 0-36 Silty clay loam 1/9/82 Composite of three samples
(Line 1) 10 deep B 18-36 Ground fromzen from 0-2 inches
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Load Line 3

Only two pits were sampled in Load Line 3 including S8, leaching
pit and S7, cesspool. The soil make-up (Figure 4-15) is a con-
tinuation of the pattern found in Load Line 2, with a fairly
deep layer of silty clay to 13 feet, underlain by the alluvial
sands. The leaching pit (S8) extends into the clay horizon to
a depth of 10 feet, with an estimated 3 feet of clay between
the bottom of the pit and the underlying sand layer. The cess-
pool (S7) extends 5 feet into the sand layer to a total depth
of 18 feet. The soil texture in the bottom of the cesspool at
0 to 18 inches is a sandy loam, and at 18 to 36 inches, a fine
to medium sand.

Load Line 4

Figure 4-16 depicts the cross-section of S1, S$2 and S3 in rela-
tion to the surface geology and the position of Well G-13, while
Figure 4-=1% shows the same relationship of S4 to Well G-14. The
cesspool S3 extends down through the silty clay and into the
middle horizon of yellowish brown, loose, silty sand to a depth
of approximately 15 feet. The bottom of the 16-foot deep cess-
pool intersects the contact of the silty sand with the underlying
alluvial sand. The leaching pits (S1 and S2) are excavated into
the silty clay layer, with about 2.5 feet between the pit bottoms
and the sandy alluvium. Leaching Pit S4 is about 10 feet deep
and, based on Table 4-1, extends into the silty sand horizon
mentioned at S3. The alluvial sand is encountered at a depth

of 14.5 feet.

Load Line 5

The soil stratigraphy for Load Line 5 is relatively uncompli-
cated as depicted in the load line cross-section, Figure 4-18,
and in the geologic fence diagram, Flgure 4-19. The S6 cesspool
extends to a depth of 14 feet, which ‘is about one-foot into the
alluvial sand horizon. The soil texture within the cesspool

at 14 feet is a compact sandy loam to 12 inches, with a sandy
loam to 36 inches. The leaching pit (S85) is 10 feet deep,
making the vertical distance from the pit bottom through the
silty clay to the alluvial sand horizon about 3 feet. Texture
determination of the soil collected during sampling of ‘S5
denotes a silty clay locam: texture to a depth of 32 inches below
the bottom. Sand was encountered below 32 inches.
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Abandoned Burning Ground

Monitoring wells were installed surrounding the burning ground
at the four corners. Figure 4-20 is a fence diagram showing
‘the soil make-up of this area based on the drillers' bore logs
of G-5, G-6, G-7 and G-8. The burning ground is located
between the main channel of Silver Creek (about 200 feet to.
the west of G-5) and an intermittent tributary (about 100 feet
to the east of G-7). The surface horizon is a black to dark
grey organic clay to one-foot. Below this, at the northwest
corner (G-5), a dark greyish brown stiff silty clay grades to

a light yellowish brown silty clay at 7 feet, which continues
down to a depth of 13.5 feet. Between 13.5 and 17 feet, a dark
grey clayey loose silt is found. Below 17 feet, the loose sand
of the underlying alluvium extends to a bore depth of 30.5 feet.
Toward G-7 in the southeast corner, the silty clay horizon thins
and changes laterally to a light yellowish brown locose clayey
silt to a depth of 13 feet. The clays grade-out vertically
around 8 feet, and sand 1is encountered at 13 feet to a bore
depth of 30.5 feet. The sand becomes coarser with depth. At
G-8 in the southwest corner of the grounds, a second clay
horizon is encountered at 35 feet, described as a dark grey,
low plasticity silty clay which is 51m11ar to the clay horizon
encountered above.

Ammonium Nitrate Area

The ammonium nitrate production area is bounded by monitoring
Wells G-29, G-30 and G-31 on the north, northeast corner, and
east boundaries, respectively. A fence diagram (Figure 4-21)
shows a relatively thin silty clay upper horizon extending to
5.5 feet at G-29 to 3 feet at G-31, but grades to the sandy
alluvium laterally at G-30 in the northeast. The sandy allumium
extends to at least a bore depth of 35.5 feet.
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CHAPTER 5
GROUNDWATER

WATER TABLE DETERMINATION

Water levels in the 33 monitoring wells installed at CAAP

were measured immediately prior to purging the wells during

the sampling procedure. The water level measurements were

made between January 6 and January 12, 1982. These measurements
are shown in Table 5-1. Other information regarding details

of the construction of the wells are included in Table 2-1.

The water level measurements were entered into the Groundwater
Stabilized file in the Data Management System, and a water
table contour plot was generated using the Geo Contour plotting
program. This plot is included as Figure 5-~1. This plot
indicates that the general direction of groundwater flow at
CAAP is to the northeast. The variation from this northeast
groundwater flow direction shown in the southwestern portion

of the plant is probably due to the lack of data points

in this area.

GROUNDWATER FLOW DIRECTIONS

As shown by Figure 5-1, the water table gradient throughout
CAAP is relatively uniform, ranging from a high of 0.0017

(0.17 percent) to a low of 0.0007 (0.07 percent). These
gradients are low probably because of the permeable nature of
the soils and the low topographic relief in the general
vicinity of CAAP. The horizontal coefficient of permeability
of some of the more permeable gravel zones is reported to be
as high as 670 feet per day! (2 x 10~! cm/sec). The low
topographic relief combined with the permeable soils also
suggests that a relatively high percentage of the precipitation
soaks into the ground and recharges the shallow aquifer.

This is especially true in the eastern portion of the plant
where the permeable sands crop out at the surface (Figure 4-2).

Except for the water supply wells, there are apparently no major
groundwater discharge areas at CAAP. This means that there is
diffuse groundwater recharge occurring throughout the plant.  There
probably is, therefore, a slight vertical component to the
direction of groundwater flow in the down direction throughout

the plant. This vertical component of the flow vector is

lBureau of Reclamation, Grand Island, Nebraska, Personal
Communication, March 15, 1982.
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TABLE 5-1

WELL WATER LEVEL MEASUREMENTS

Groundwater
Depth From Elevation of
Well Ground Surface Groundwater Date of
No. (ft) - (ft) Measurement
Gl 14.23 1885.47 1/12/82
2 15.96 . 1880.58 1/12/82
3 15.65 1875.52 1/12/82
4 17.00 1872.63 1/12/82
5 15.42 1888.35 1/10/82
6 12.96 1887.57 1/10/82
7 13.71 1887.82 1/10/82
8 14.81 : 1888.76 1/10/82
S 16.96 ' 1874.58 1/12/82
10 14.75 1873.65 1/12/82
11 16.35 1893.79 1/08/82
12 17.60 1891.55 - 1/07/82
13 18.50 1891.03 .1/08/82
14 19.73 1892.74 1/08/82
15 19.62 1888.15 1/07/82
16 20.58 1887.56 1/07/82
17 19.41 1888.49 1/07/82
18 18.96 1884.55 1/07/82
19 . _ 19.67 1884.22 1/07/82
20 20.88 1884.67 1/07/82
21 17.25 1880.49 1/06/82
22 17.27 ] 1879.10 ' 1/06/82
23 18.52 1880.48 -1/07/82
24 -17.75 1875.58 1/06/82
25 18.88 1878.91 1/06/82
26 23.18 ' 1894.37 1/08/82
27 23.67 1893.81 1/08/82 -
28 21.96 1893.64 1/08/82
29 20.07 1884.83 1/06/82
30 21.12 1883.48 - 1/06/82
31 18.15 1883.53 1/06/82
32 30.17 1898.20 1/08/82
33 20.33 - 1894.40 1/08/82
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probably stronger in the vicinity of the sandy soil outcrop
band, and slightly lower in the western portion of the
plant where the surficial fine grained soils are generally
thicker.

GROUNDWATER FLOW/CONTAMINANT MIGRATION VELOCITIES

With few exceptions, the soils encountered below the water
table were poorly graded permeable sands. Without conducting
at least a grain size analysis on samples of this sand, it

is impossible to accurately estimate the coefficient of
permeability of this material. The Bureau of Reclamation
coffice in Grand Island, Nebraska has estimated that the average
horizontal coefficient of permeability of the shallow sand

and gravel aqu1fer in the vicinity of CAAP is 200 feet

per day (7 x 10~% cm/sec), with . .individual sand or gravel

seams ranging from 67 feet per day (2 x 107 ° cm/sec) up to

670 feet per day (2 x 10-! cm/sec). These estimates are

based on well tests for wells completed in the shallow aquifer.
As stated in Chapter 4, the soils appear to become coarser
with depth. Since the monitoring wells at CAAP are water

table wells, these shallower sands may be somewhat less
permeable than the soils typically encountered in water supply
wells in the area. Based on the Bureau of Reclamation esimates,
EEI suggests that these shallower sands may have a coeff1c1en*
of permeability as low as 24 feet per day (8.5 x 10-%® cm/sec).
David and DeWiest (1966)° consider this to be representative
of the coefficient of permeability of a well sorted (poorly

- graded) very fine sand.

Table 5-2 summarizes the water table gradient information

as measured on Figure 5-1, and calculates minimum and
maximum groundwater flow velocities using the above estimates
for each of the soil sampling sites. This table also
summarizes the minimum and maximum horizontal contaminant

- migration distances based on the velocities shown and records

of when the cesspools and leaching pits (where the soil
sampling sites are located) were first put into use.

SUITABILITY OF MONITORING WELL LOCATIONS

The flfteen leaching pits/cesspools, the burning ground and
the ammonium nitrate area shown on Figure 5-1 are all potential
sources of groundwater contamination. The schematic cross

2Davis, S. N. and DeWiest, R. J. M., 1966. Hydrogeclogy,
New York: John Wiley and Sons, Inc.
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Maximum Minimum

Soil Probable Probable
Sampling Water Table Velocity1 Velocity2
Site Gradient (i) (ft/day) (ft/day)

Sl 0.0015 3.01 0.11

S2 0.0015 3.01 0.11

s3 0.0015 3.01 0.11

sS4 0.0015 3.01 0.11

S5 0.00071 1.43 0.05

S6 '0.00071 1.43 0.05

s7 0.0017 3.42 0.12

S8 0.0017 3.42 0.12

s9 0.0016 3.22 0.11
s10 0.0016 3.22 0.11
s11 0.0016 3.22 0.11
S12 0.0016 3.22 0.11
s13 0.0012 2.42 0.087
sl4 0.0012 2.42 0.087
S15 0.0012 2.42 0.087
Amm. N,
Area 0.00102 2,05 0.074
Burn.
Ground - 0.00084 1.70 0.061
k = 670 ft/day = 1.6 x 10~ cm/sec K
%y = 24 ft/day = 8.5 x 107 cn/sec V=

umtil 1099

GROUNDWATER FLOW VELOCITIES SUMMARY

TABLE 5-2

where n= 0.35 (sand)

Horizontal _
Migration Migration Distance
Time Max imum Minimum
(yrs) (ft) (ft)
40 44,019 1606
16 17,606 642
16 17,606 642
40 44,019 1606
15 7,816 274
40 20,840 730
40 49,973 1752
16 - 19,989 701
14 16,448 562
16 18,798 642
15 17,624 602
40 46,996 1606
40 35,300 1270
29 15,420 921
29 15,420 921
40 30,023 1079
40 24,724 890
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sections in Chapter 4 show that there is less than 3.5 feet

of fine grained soils between any of the bottoms of the
cesspools/leaching pits and the underlying permeable sandy
alluvium. If it is assumed that the amount of time necessary
for contaminants to leach down to the water table is negligible,
then the theoretical horizontal contaminant migration rate can
be calculated. This calculation is summarized in Table 5-2.

The time for contaminants to theoretically start to migrate
from these potential sources is based on the date the source
was first put into operation. The Migration Time column shown
on Table 5-2- is based on the time elapsed between the date

the potential source was first put into operation and 1982.
The distances the contaminants in these sources have
theoretically migrated from their sources depends on the rate
of groundwater movement. The theoretical maximum and

mimimum migration distances shown on Table 5-2 have been
calculated using the maximum and minimum velocities. These
velocities are based on the maximum coefficient of permeability
estimated by the Bureau of Reclamation office in Grand Island,
Nebraska and the minimum coefficient of permeability derived
from Davis and DeWeist (1966).

In order to demonstrate that a potential source has not
contaminated groundwater, a monitoring well must be down-
gradient from the source, installed at the proper depth,

and close enough to the source to be within the theoretical
contaminant plume. )

Based on the preceeding discussion, it appears that virtually
the entire site can be considered a groundwater recharge area,
with vertical gradients very slight and in the down direction.
With some downward component to the groundwater flow vector,
the potential exists for contaminants to be driven below the
water table after several years of movement. At an average
recharge rate of two inches (5 centimeters) per year?®, the
contaminants might be as deep as 19 feet (six meters) below
the water table after 40 years of movement (assumes no
vertical dispersal and a porosity of 35 percent). Since most
of the monitoring wells tap strata at least 15 feet below the
water table, and since some vertical diffusion probably
occurs, it appears that the depth of the monitoring wells

at CAAP is appropriate for monitoring the potential sources

of contamination.

3Bureau of Reclamation, Grand Island, Nebraska, Fred Otradovsky,
personal communication, March 23, 1982,
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Figure 5-1 shows the orientation of the monitoring wells

with respect to both the water table contours and the

potential sources of contamination. As shown in this figure,
several of the potential sources of contamination do not

have monitoring wells directly downgradient from them. 'The
cesspools and leaching pits are very small when plotted to

scale on this figure, and would act essentially as point sources
of contamination.

The shallow, sandy alluvial agquifer would have a low tendency
to disperse contaminants laterally (i.e. much lower than a
limestone or basalt aquifer). Geraghty and Miller (198¢C)°
describe a point source contaminant plume in a sand and gravel
aquifer. This plume could be roughly described by a 20°

arc with its center of rotaticn at the source. If a similar
configuration is assumed for the theoretical contamination
plumes at CAAP, all of the cesspools and leaching pits

(except cesspool 13) would have a monitoring well within

their theorectical plumes.

These theoretical contaminant plumes have a limited extent
in the downgradient direction as discussed earlier. The
maximum and minimum horizontal migration distances shown

in Table 5~2 define these limits. If the maximum distance
is used, all of the potential contaminant sources (except
cesspool 13) have at least one monitoring well within their
respective theoretical contaminant plumes. If the minimum
migration distance is used, most of the sources do not have
any monitoring wells within their theoretical contaminant
plumes. These relationships are summarized .in Table 5-3.

CONCLUSIONS AND RECOMMENDATIONS

Since most the sources do not have any monitoring wells

within the minimum contaminant migration distance, it will

not be possible to conclude that these sources are not contam-
inating or have not contaminated groundwater. If the wells
within the maximum contaminant migration distances indicate
the presence of some contamination, then this contamination
may have originated at the respective source. However,
identifying the source of contamination at any given well

may be difficult. At Table 5-3 shows, the same well may fall
within several potential contamination plumes.

4Geraghtv and Miller, Inc., "The Fundamentals of Ground-VWater
Quality Protection Seminar," May 19-20, 1980, Chicago, Illinois.
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! TABLE 5-3
DOWNGRADIENT MONITORING WELLS

Monitoring Wells Within:

Minimum Migration - Maximum Migration

Source _ Distance Distance
S1 None ' 3,4,13
2 None 3,4,13
3 - Ncne 9,15,16
4 14 : 4,9,14,15,16
5 None 17
6 None .~ 9,10,17,18,19,21
7 16 4,9,16
8 None 9,10,18
9 None 9,10
10 None 10
11 None 10,21
12 None 10,21
13 None None
14 23 22,23,24
15 23 23,24
Ammonium Nitrate Area 29,30,31 25,29,30,31
! Burning Area 6 2,6
|
{
i
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The information shown in Table 5-3 is based on very little

site specific data or measurements. Neither of the two
estimates of the coefficient of permeability are based on site
specific measurements, and the estimate of the angle of lateral
dispersion is based on only one case study of a contaminant
plume in a similar geologic setting. Because of the inherent
uncertainty in these estimates, EEI does not believe that

this information alone is sufficient justification to recommend
the installation of additional monitoring wells. EEI suggests
that if these estimates are confirmed by results of the sampling -
and analysis program (i.e. most wells show no contamination)
and the aquifer testing, the installation of additional wells
is recommended. These additional wells would be necessary

to demonstrate that the potential sources have not and/or

-are not contaminating groundwater at CAAP.
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. ) BORING LOG PAGE _1 _OF_2__PAGE
- PROJECT_upAr BORING NG _ G-1
DRILLING CONTRACTOR__SWL_ FIRST ENCOUNTERED WATER DEPTH_18.0
DRILLER S NAMF. _Kraft DATE ENCOUNTERED. 11-9-81
GEOLOGiST NAME _Sneed ~ GROUND FLEVATION
RIG MAKE /7 MODEL _CME-55 GEOLOGIST S. SIGNATURE
DATE BORING STARTED__11-9-81 . DATE BORING COMPLETED_11-9-81 __
% CORE}BOX OR
ELEV  JDEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
-4 0 sample S-1 Taken }
q ou Dark Brown Clayey I3 -
= Top Soil, w/ organic ﬁ2/12 s-1 rom auger 5
7] ‘Sharp 1.0 Measurement S
. . liepths - Ft. 9
E Olive Gray highly Siz;l:s - ;n‘ [
. plastic clay, stiff _
. moist, no free water i';?":‘;;{”ein;gz;\ 3
] 5/2-5Y oo [
~ F{uvial W/split spoon :
1 cH .
] 4.0 - .
7 All samples in 3
- Plastic bags s
5 -] 12/18] 5-2 Method of taking [
7] samples -
B — Pushed - P s
e 5.5 hriven w/ - D -
7 (40%hammer [
- Hole Drilled s
] w/11" 0.D & -
1l 6" 1.D. H.S5.A. -
- Protective casincE_
T not set at this Him
] time-not availabn;
_L a.Q Center pluc of ayg,
h auger not used -
5 from 20 to 35 ftﬁ:
103 s.3 |p 80 gals water o
] used as follows: }
: 20-20 gal. [
] 0.5 25-20 gal. 9
: 30-20 gal, L
a 35-20 gal. [
- -
] Grant mixed and |}
] Sharp pumped into hole [
] Hole cased at =
. Dark olive gray clayey] 19.5 ft. :
7 loose silt, w/10-15% :
] clay moist no free - 4.0 -
3 water. Free water L
. encountered at [
15~ s’ 3/2-5Y 12/18] 5-4 18.0 ft. -
Y . " Free water [
- mL Fluvial 5.5 observed in samp
7] §~5
7
_i Sharp
4 sp Dark Gray find sand
- free water loose -
3 4/1 sY 9.0
-
20 Fluvial p8/18]s-5 | p
20.5

PROJECT CAAP BORING_G-1



PROJECT__t:AAP

DRILLING CONTRACTOR__SWL

DRILLER S NAME __Kraft

GEOLOGIST NAMESneed
RIG MAKE / MODEL _GME-55
DATE BORING STARTED

il ~A~avia AV R RO

BORING N. _(& ¢

PAGE <__OF _Z__PAGE

FIRST ENCOUNTERED WATER DEPTH__18.0

DATE ENCOUNTERED

GROUND ELEVATION

.GEOLOGIST S SIGNATURE

DATE BORING COMPLETED

% CORE|BOX OR
ELEV. DEPTH JLEGEND) CLASSIFATION OF MATERIALS RECOV SANh:)H.E REMARKS -
ERY

3 [
- F
A -
] sr Becoming medium to -
] coarse in size w/1-2% o
3 pea gravel at 23.0 ft. 24.0 o
3 | s-6 -
. 12/1 D F

25 -
] ' g
] 25.5 :r—
] -
- Becoming coarse in [
E size w/1-2% nea qravel F.
3 at 28.0 ft. 29.0 [
: S-7 .

0 e {18/14 D o
- ] :
E 30.5 -
3 o
B 34,0 .
] o
. 5-8 [

35 ] 12/18 D -
. s
] 35,5 . -
. T.0. 35.5 ft. -
3 :
. r
B C
E -
] 39.0 -
- d

40 .

- 0.5
PROJECT __CAAP BORING___G-1
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"~ 'BORING LOG

PROJECT_CAAP RORING NC .

DRILLING CONTRACTOR__SWL .
DRILLER S NAME _Kraft

GEQI.OGIST NAME _Sneed

RIG MAKE/ MODEL _ CME-55
DATE BORING STARTED__11-12-81

PAGE _1 OF_2__ PAGE
U]

FIRST ENCOUNTERED WATER DEPTH 13.0
DATE ENCOUNTERED11-12-91

GROUND ELEVATION

GEOLOGIST S SIGNATURE ___
DATE BORING COMPLETED_11-12-81

% CORE[BOX OR
ELEV. | DEPTH|LEGEND] CLASSIFATION OF MATERIALS nggv SA':AOF’LE REMARKS
3 Dark Grayish Brown (;r::m:}leef—l Taken |
h clayey top soil with )2/12] S-1 E i
_—:'\ oraanic (Sharp) 1.0 Measurcment B
3 Light yellowish hrown : Deothe b C
JcL low plasticity, silty q,": les - 1r'1 [
— stiff clay, moisture - nAmpee ’ -
B : Recoverv -In./1In. -
- free water, hiaghly Y -
u jointed 6/4-2.5Y Al)l samples taken L
A Fluvial W/split spoon a
. 4.0 L
1 All samples in 3
3 Plastic bags [
5 S-2 Method of taking -
] lB/ld P samples t
4 Pushed - P L
. 5.5 Driven w/ - D o
] (407hammer [
E Hele Drilled I
— w'/'n n.ns. -
h 6" 1.0, H.S.A. I
= 9.0 Protective casing .
E was not placed |}
] at this time s
10 -] Sharp 12/10)s.3 |P beC§\115:Iit was ngt
3 Light yellowish brown avallahle. s
] firm silty, no apmarent s F
7 . . ; n.s Center nluq of &
] . bedding, moist no free avaer was not used
n ;?Es‘;al from 25 to 30 ftf
~ -
_: 6/4-2.5Y 20 cals. water F
p used to advance }
- auger from 25 to{_
: n ft. !
s Sh 4,0 P.V.C., fell abouf
] arp 1 ft. when aunerg
3 were pulled. 5
15~ Light yellowish brown {7718 |54 |p o
= fine sand, loose w/free Cement hand ;
. water 5.5 mixed and noured [
~] Fluvial into hole becausq-
E 6/4-2.5Y we only had to [
3] arout 5.25 ft. ;
- Augers started drill -
1 very easy at 13.0 ft. [
3 indicating ground water Hole caved to 24 [
= Also free water observed ft. -
- in sample S-4 F
] 9.0 B
3 g
20 p2/18]s-5 |p
20.5
PROJECT CAAP BORING__£-2
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PROJECT_CAAP

DRILLING CONTRACTOR._SWL
DRILLER S NAME__ Kraft
GEOLOGIST NAME Sneed
RIG MAKE/ MODEL _CME-55
DATE BORING STARTED.

BORING LOG
BORING N.

PAGE 2__OF_2 _PAGE
G~-2

DATE ENCOUNTERED
GROUND ELEVATION

FIRST ENCOUNTERED WATER DEPTH____

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% COREJBOX OR
ELEV. JDEPTHJLEGEND] CLASSIFATION OF MATERIALS Régov SA::)F‘LE REMARKS
\1
] SW |Become a light gray, [
-] loos3, fine to coarse -
- sand at 19.0 ft. w/1-2% .
] pea gravel M7/-2,5Y 5
B Fluvial -
3 . F
] i
= Grading to a very fine 3
7 light gray loose sand 5
. w/a few gray loose silt 24.0 -
] seam 3 to 4 inches ] i
n thick between 20 & 20 F4 §-6 .
25 N7/-2.5Y 18/18 -
u Fluvial [
3 25.5 o
-] »
] 29.0 -
] |
E 8
n _J 19/1% S-7 i
. T.D 30.5 10.5 o
E [
_ -
. 34.0 [ .
_j s-8 -
35 3 C
-1 [
3 35,5 [
. [
. -
7] 39.0 -
1 |-
40 J
- 40,5
PROJECT __CAaP BORING__5-2
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. PROJECT_CAAR

DRILLING CONTRACTOR__SWL
DRILLER S NAME __Kraft

GEOLOGIST NAME_Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED__ 11-12-81

I RV — VAU

BORING

NC .

LRRA R~ 2w

o3 __T_Vf .T.'l-\b

T

FIRGT ENCOUNTERED WATER DEPTR 13.0

DATE ENCOUNTERED. 11-12-81
GROUND ELEVATION
EOLOGIST S SIGNATURE

DATE BORING COMPLETED131-12-8)1 .

% COREjBOX OR
ELEV. |oEPTHRLEGEND] CLASSIFATION OF MATERIALS RECOV { SAMPLE, REMARKS
ERY NO

3 0 sample S-1 Taken }
park Brown clayey Top s-1 from auger F

- [Soil with organic 12/12 -
3 1.0 Measurement -
~ b Depths - Ft. [
- harp Samples - TIn. i
3 . Recovery -In./In. |
-4 ight yellowish brown AVl =amples taken |
- CL ptiff, low plasiticity, w/split spoon -
] ilty clay with iron -
B stains 9
3 /4-2.5¢ i F
] Moist, no free water All samples in [
4 Fluvial Plastic baps o
5 18/14 4-2 Mcthod nf taking -
. samples o
. Pushed - P s
- 5.5 Driven w/ - D -
] (A0fhammer 1
E Hole Drilled F
-~ w/it" o.n & [
] 6" 1.D. H.S.A. -

]
1 Protective casindaf
"3 Isharp was not nlaced -
] at this time -
] [Light yellowish brown, a0 because it was -
R loose very fine sand not available. -
] noist, no free water -
10 $. - Center nluq of [
] Fluvial L8/18 ’ P avaers was not o
] 6/4-2.5Y used from 15 to |
O 0.5 3n ft. -
n 80 ocals of water
] was used as [
p follows: o
. 15-29 aal. T
] [W/1-2% qravel 20~20-aal. -
B 25-21 aqal. -
] 30-20 qal. -
3 b/18 .0 o
B Free water encountered =
3 at 13.0 ft. P.v.C. drorped |
15— Cuttings from auger were S=4 about 1" where -
B et and free was in 6/18 . P auqers were nullef.
. jsample TS [
i S-4 . Grout was hand 5
1 mixed and noured [
. because we onlv }
- had 4' to qrout F
1 —
: :
—] -
] C
1 9.0 Hole caved to 3
3 16.5 ft. 9
20 6/18 | s-5 D L
e e e ——
0.5
PROJECT CAAP BORING__&-
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© PROJECT__CAAP

DRILLING CONTRACTOR__SWL
DRILLER S NAME __Kraft

GEOLOGIST NA

ME Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED

DURING TLOG PAGE Z__OF _2__PAGE

BORING N. G-3

FIRST ENCOUNTERED WATER DEPTH __-___
DATE ENCOUNTERED
GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED .

% CORE]BOX OR
ELEV. | DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO

- -
- -
- -
] Gray, loose, fine to f
s coarse sand w/ a few -
4 sw sand gray clay seams -
N 4 to 5 inch thick L
u 24.0 u
. N5/-2.5Y -
3 jas18} S-6 | p n

25 Fluvial . 3
- 25.5 o
- =
7 [
] 29.0 -
] u

303 §-7 -
B T.D. 30.5 -
s 0.5 o
= a2
] 34.0 .L.
. s-8 [

3B 7 3
. 15.5 :
] =
- 5
E 3
3 F
— -
3 39.0 .
- =
e -

40

0.5
PROJECT __CAAP BORING___6- 3




PROJECT__CAAP

BORING ""LOG
BORING NC

DRILLING CONTRACTOR.__SW.
DRILLER S NAME _Kraft

PAGE _1_ OF_2__PAGE
G- 4

FIRST ENCOUNTERED WATER DEPTH 18.0

GEOLOGIST NAME _Sneed

RIG MAKE/ MODEL _CME-55

DATE BORING STARTED__11-9-81

DATE ENCOUNTERED_._11-9-81_
GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED_ 11-9-81°

% CORE}BOX OR
ELEV. |DEPTHJLEGEND] CLASSIFATION OF MATERIALS RESOV SAMA E REMARKS
ERY NO

-] 0 sample S-1 Taken }
. Dark brown clayey ton .- from auger [
] s0il w/organics n2/12f °° -
e | sharp  moist ~  f 1.0 Measurcment -
] . . pepths - Ft. [
R Light yellowish brown samples - In. -
= clayey silt loose Recovery =In./In. L
3 10-15% clay ALl samples taken |
ML Dry ) W/split spoon o
- 6/4-2.5Y SR -
- Fluvial r
s 4.0 .
m All samples in 9
3 ) Plastic bags [
. §-2 Method ~f taking &
3 E L.8/12 P samples N
J Pushed - P [
] 5.9 Driven w/ = D o
e (40fhammer [
; Hole Drilled 3
] w1t o.n & F
B sharp 6" 1.D. H.S.A. :
] L
3 Light vellowish brown P fiv - 3
-] loose find sand w/1-2% rotective casinar
3 pea gravel moist no not nlaced at i
3 £ this time becausef
N ree water 9.0 (it w t avail-f.
—Ip 6/4-2.5Y 1h]\\as not avajl-{-
. Fluvial able. i
P |-

103 Y218 5.3 -
E ) [
] n.s P.V.C. dronned -
] about 1 ft, vhen [
s auqers were i
. pulled. -
] .
a Center nluag not |
. used from 20 to |-
] 35 fect [
n [
- 4.0 80 gals. water =
= used as follows: [
R 2n-20 aqal. -
15— 12/18! S-4 |p 25-20 aal. =
. 30-20 qal. s
] 5.5 35-20 aqal. I
— Free water encountered -
n at 18.0 f¢t. liole caved at X
] 19.5 ft. -
. Free water observed -
n in sample S$-5 [
3 s
. s
7] [
. 9.0 o
= :

20 3 5~ |p
—_—
20,5
PROJECT ___CAAP BORING_¢-_4




T TTTTTTTUTTUOBORING TLOG T PAGE 2 OF _Z_PAGE

" PROJECT._CAAP BORING N. G4
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH
DRILLER S NAME __Kraft DATE ENCOUNTERED
GEQLOGIST NAMESneed === GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 = GEQLOGIST S SIGNATURE —_
DATE BORING STARTED____ DATE BORING COMPLETED
% COREEBOX OR
ELEV. DEPTH JLEGEND) CLASSIFATION OF MATERIALS RECOV | SAMPLE| REMARKS
: ERY NO
; F
= 3
3 24.0 =
] 5-6 s
. ) D 9
25 ] Becoming medium to . -~
1 coarse in size at 25.0 | 4/16 -
- 25.5 -
3 [
E 3
n -
E 29.0 -
n j 1r/18] 5-7 | -
] E
] 0.5 [
E 3.0 .
- No :
j Samplg 5-8 o E_
3s 4 "
7] TD 35.5 ;
- 35.5 o
1 :
] 19.0 r
3 5
40 3 L

PROJECT __CAAP BORING___G-4
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« PROJECT._CAAP.

BORING LOG

DRILLING CONTRACTOR__SWL
DRILLER S NAME _Kraft
GEOLOGIST NAME_S$pneed

RIG MAKE/ MODEL _CME-55 S
DATE BORING STARTED_11-10-81

BORING NC . G- 5

PAGE _1_OF_2_ PAGE

FIRST ENCOUNTERED WATER DEPTH 35

DATE ENCOUNTERED.__11-10-8

GROUND ELEVATIOM
GEOLOGIST S SIGNATURE

DATE BORING COMPLETED 11-10-81

%o CORE|BOX OR
ELEV.  J0EPTH]LEGEND] CLASSIFATION OF MATERIALS RECOV § SAMALE| REMARKS
ERY NO
E Black to dark gray (;r::m:teef-l Taken
3 clayey top soil with h2/12| s-1 8 F
] | gﬁganlcs 1.0 Measurement t
B arp : Depths - Ft. s
] Dark grayish brown samples ~ Tn [
—CL stiff silty clay highly . ) —
. T : Recovery =In./In. }
s jointed 20-25% silt
Al) samples taken |
'_'1 moisture free water W/split spoon s
— 4/2-2.5Y split sp -
B Fluvial +
= Low plasticity 4.0 -
n A1l samples in t
~ Plastic bags 8
5 ] p18/18 s-2 {r Method of taking -
3 samples -
4 Pushed - P i
. - . ;o [
= TIght yellowish brown 3.5 ?Z;‘Jﬁ:m:;r n -
b stiff silty clay, o D TTed -
i highly jointed 20-25% “‘}1T.. op 6 [
-] silt moist, no free watef 6" 1.1 '" S.A -
] 6/4-2.5Y y BN SLUA
p Fluvial Protective casindE
- Low Plasticity not placed at -
. this time. L
] P.v.C. éronned o
3 2.0 about 1 ft. when [~
j aucers were pullgl.
10— ha/18] 53 P Center nluq at :-
] auners not used L
J n e . 8
= .5 15 to 30 feect F
. 80 gals water uscd
7 _as follows: -
= 15-20 oal. -
- 20-2n aal., -
3 25-20 mal. [
- 3I0-20 mal. -
3 e Grout hand mived [
= Dark gray, clavey loose . and noured in o
7] silt, 15-20% clay w/kt hole bhecause it }
d ML ([fine sand seam every -4 is not availahle [
15 1 ft. 18/14°°% b -
] N41-7.5YR llole caved in r
] fFiuvial 5.5 at 16.n ft, [
] ree water encountered o
. at 13.5 ft. Method of -
- ohtainena samnle [
7] ray fine loose sand :
-1 ith 1 to 2% pea qravel Tree wvater obser-|
] SPIN 6/0 7.5 ¥R ved in sarmnle S-4
] Fluvial
] 9.0 fn
E 12/18
20 5-5
S ———————————O
20.5
PROJECT CAAP

BORING_G- 5
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PROJECT__CaAP

DRILLING CONTRACTOR__SWL__
DRILLER S NAME __Kraft

GEQOLOGIST NAME Sneed
RIG MAKE/ MODEL _CME-35

DATE BORING STARTED.

——mset BURINGTTIUG T T PAGE L OF _Z__PAGE

BORING N\ G-5

FIRST ENCOUNTERED WATER DEPTH _13.5
DATE ENCOUNTERED
GROUND ELEVATION
GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% CORE[BOX OR
ELEV  JoeptH|LEceno] cLAsSFATION OF maTERIALS RECOV | SAMFLE REMARKS
ERY NO
5 s
E 1
1 —
E }
3 24.0 3
= 5-6 :
’ 18/1 b .
25 3 3
- 25.5 3
: -
] -
3 29.0 3
5 Mo -
‘ -
30 3 Jarnle] g7 D -
3 o
3 T.p. 39.5 30.5 a
3 -
3 s
. -
E :
3 34.0 .
E 3
35 3 E
. 15,5 -
E E
3 s
-
= -
: i
] 39,0 3
1 -
40 3 :
—r
PROJECT __CAAP BORING___G=5
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PROJECT_CAAP

ORILLING CONTRACTOR_ SWL___

DRILLER S NAME _Kraft

GEOLOGIST NAME _Sneed
RIG MAKE/ MODEL _CHME-55
DATE BORING STARTED_11-10-81

BORING  LOG
BORING NC ..

PAGE _1 OF_2__PAG
G$

€

FIRST ENCOUNTERED WATER DEPTH

DATE ENCOUNTERED
GROUND BLEVATION

GEQLOGIST S

11-10-81

SIGNATURE
DATE BORING COMPLETED.11-10-81

% CORE|BOX OR
€ELEV. | DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV { SAMPLE| REMARKS
ERY NO
. Black to very dark 0 sample S-] Taken }
] gray clayey top soil |, ,| s-1 from auger :
n L w/ organics i 1.0 Measurement -
3 Sharp Nepths - Ft. [
. Samples - In. 1
B Light yellowish brown Recovery ~In./In. [k
p silt clay, stiff, All samples taken [
= highly jointed moist W/split spoon -
jcL no free water 6/4-2.5Y - =
] Fluvial 3
. 4.0 [ .
] All samples in -
3 Plastic bags o
5 §-2 Metnod of taking [
n 19/18 samples -
E Pushed - P N
16 Sharp 5.5 Driven w/ - D E
R Dark olive gray soft, (400 hammer 3
] clayey silt, moist, no Hole Drilled -
- free water W™ 0.D & da
] 3/2 - 5Y 6" 1.D. H.S:A. :
] s¥ [ Fluvial -
I me E
i~ 9.0 [,
E Note- -
] Could aet T.v.C. I
10 ] 1 8/1R8 | g 4 pine to o out -
7 the hnttorm 1IGH [
] due to clav plua.t
= Tried to null P, }
e N3 v.C. and the o
3 screen nulled offf
n Back filled hole }
- with sand to 13.0
] feet. Crouted [
113 hole from 12.0 3
a Gray loose find to feet to 2.0 ft., [
3 medium sand w/free Redrilled 10 ft.
s water he.n to the south. -
. H5/=-2.5Y [
] Fluvial -
n W/1-2% pea qravel - F
157 L;\ 218 5 2
. 5.5 u
= C
e -
3 -
- -
-3 -
. 9.0 a2
E !
20 3 }2/18 | s-5
e e
20,5
PROJECT CAAP BORING__&-6




: ouURINGL | LUL PAGE ¢__OF _Z__PAGE
. PROJECT__CAAP BORING N« G-6

DRILLING CONTRACTOR_SWL. FIRST ENCOUNTERED WATER DEPTH___  _
DRILLER S NAME __Kraft DATE ENCOUNTERED —_—
GEOLOGIST NAMESneed = GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED DATE BORING COMPLETED
’ % CORE]BOX OR
ELEV DEPTH L EGEND CLASSIFATION OF MATERIALS RECOV | SAMPRLE REMARKS
ERY NO
= :
I [
e [
E 3
E 24.0 >
3 13/11 §-6 g
25 -
.i 25.5 -
7] [
— / —
= 29.0 .
30 j‘ Sharp 13/19 s-7 :_
= Gray siltv, stiff clayv s
h w/10% silt H3/-2.5Y -
s Fluvial 30.5 -
E T.D.30.5 .
] F
m -
= [
_: 34.0 E.
A s-8 F
35 C
] 35.5 F
- -
; g
— -
E 39.0 __
4o 3
.5

PROJECT ___CAAP BORING__C$6




BORING LOG ) PAGE _! OF_2_PAGE

T * PROJECT_CAAP BORING NL. ____G-7

DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH _13-2

DRILLER S NAME _kKraft DATE ENCOUNTERED__ 11-11-81

GEOLOGIST NAME _Snced GROUND ELEVATION

RIG MAKE/ MODEL __CME-55 GEOLOGIST S SIGNATURE .

DATE BORING STARTED 33331831 _ DATE BORING COMPLETED._11-11-81

% COREfBOX OR
ELEV. |OEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
7 0 sample S-1 Taken }
3 Black to dark qray ton $-1 from auger 9
- soil with organic moist]12/12 [
E Sharp 1.0 Measurement -
- B . Pepths - Ft. 5
< Light vellowish brown Samples - In. s
- loose clayey silt w/20n- Recovery -In./TIn. —
3 X
3 25tc1ay moist, no free AT] samples taken |
__1: L, z;4fg.SY W/split spoon :
3 Fluvial X
i 4.0 .
n All samples in H
3 Plastic hags t
5: §-2 Method of taking -
] j3/1e samples -
B Pushed - P L
i 5.5 Driven w/ - D o
3 (40fhammer 9
-1 Hole Drilled F
_] W/l a.n & =
3 6" 1.1, IL.S.A. -
3 [
-] Crout was hand -
g mixed and nour- |
. ) g0 ed into the X
-3 Becoming less clavev at hole rather than [~
B 8.0, 10-15% clav . numned hecause wg
3 1. hese only had 4.5 fec{
10— /1P1s. to arout. -

: Protective casindg
» 0.5 vas nnt rlaced —
~1 at this tine -
. It has not arrivdd
] on site as vet. |-

3 Gray loose fime sand, :
- w/free water H5/-2.5Y 4.0 +
4 sp |riuvial - llole caved to g
1 16.5 ft. -
15_5 6/18) ¢, :_
: -1 Free water encountered 5.5 -
: - at 13.0 ft. [
. This water level was
- noted by the engineer
-3 of drilling, indicating s
] sand. : s
] =
3 [
- 5
:1 9.0 . -
- Drove snlit -
3 No &5 “snoon 18" w/140% [
20 3 bamplda, hammer at S-S5
——
20.5

PROJECT ___CAAP » BORING -7
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PROJECT__CAAP

DRILLING CONTRACTOR__SHL
DRILLER S NAME __Kraft
GEOLOGIST NAME Sneed
RIG MAKE / MODEL _(ME-55
DATE BORING STARTED

BORING LOG PAGE 2__OF_2__PAGE

BORING N\ __ G-=1

FIRST ENCOUNTERED WATER DEPTH__ ___
DATE ENCOUNTERED___
GROUND ELEVATION
GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% CORE|BOX OR
ELEV. | DEPTHLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
[
3 A total of 80.0 8
3 gallons of water |
- was used to advancg
] auqers starting at E
3 14.9 [
B ft. .
= 20 aals. - 14° 3
] 20 gals. - 19° -
N 29 gals., - 24! -
e 24.0 20 aals - 29 .
3 -6 -
25 N . 3
-|sP Becoming coarse in
E size at 27 to 28 feet [2/18 o
" w/1-2% pea gravel, - "
] 25.5 Drove split smoon [
1 18" w/140% hammer §
] at S-6 b
3 -
] i
-4 3
B 29.0 .
E . Drave snlit sroon E
30 3 s-7 18" w/14* hanmer ~
] at -7 [
3 T™H 30.5 .n i
3 -
- |
. s
~— |-
] ]
3 3.0 E.
3 S-8 r
35" -
3 .
3 [
i 35.5 8
] -
3 [
— -
-4 -
3 F
— —
. ‘
?“ 37.0 -
40 F
s
PROJECT __CAAD BORING___C-7
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“EBECT_carp

FWALING CONTRACTOR__SWL__

BRLER S NAME _Kraft

EDLOGIST NAME_Sneed
#3 MAKE / MODEL _CME-55

AT - BORING STARTED_11-11-81

BORING LCG

BORING NC . -8

FIRST ENCOUNTERED WATER DEPTH
DATE ENCOUNTERED..11-11-81

PAGE _1 _OF_2 _PAGE

GROUND ELEVATION

GEOLOGIST S SIGNATURE _ _

DATE BORING COMPLETED_11-11-81

~erreY. j ©
> : /o CORE[BOX OR
b 3 la:EP'ru LEGEND] GLASSIFATION OF MATERIALS Rgsev sn}:gu REMARKS
ep N - o
L 3 Black to dark gray 0 sample S-1 Taken P-'
R clayey top soil w/ h2/12} §-1 rom auger -
= organics
- 1.0 Measurement -
-1 Sha N
3 TP Depths - Ft. A
—CcL Light yellowish brown Samples - 1"'/ [
- _silty clay, highly Reconverv -In./In. s
n jointed with low A1l samples tdken
— ‘plasticity, stiff moist W/split spoon
] no free water F.
m silt 15 to 20% 18/18 [
7 Fluvial origin 4 4.0 ) .
. . : All samples iIn -
S Plastic bags r
5 §-2 Mcethod of taking -
3 samples s
] Pushed - P N
-1 5.5 Driven w/ - D -
- (408 hammer i
h Hole Drilled -
i LA -
] 6" 1.D. H.S.A. ]
j Center nluq was |
-1 used to a denth [T
j‘ of i—-
I u_(} From this point ¢
1 to the hatten of |~
- the hole the I
10 -4 §.% center nluq was |}
E 08/18 not used. E
3 n.5 P.V.C. was placed
7 inside H.S.A. [
u tthen auaer pulled
. out P.V.C. fell [
b about 1°ft. o
e because of i
e sand inside of
-] augers. .
— -
]
= 4.0 a2
5 frout hand mixed f
— §-4 and poured in a
15 3 sharp e/18 hole because we [
j Gray loose fine sand, 5.5 :glzrgzi 8 ft. o
3<SM| w/free water 15-2.5Y : -
s Fluvial : N
] Free was observed in Protective casinq
) not nlaced at -
- the fine sand in lower this time -
3 part of sample S-4 * o
T llole caved to F
] 16.5 ft. -
] 9.0 s
E -
- 20 3 9/14 5-5 -
e -
et e tt————
20.5
PROJECT ___CAAP BORING _t-f




" BORING  LOG -

PROJECT__CAAP BORING N.

DRILLING CONTRACTOR_SWL

DRILLER S NAME._Kraft DATE ENCOUNTERED
GEOLOGIST NAMEL GROUND ELEVATION

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED

PAGE 2__ OF_2__PAGE
G-

FIRST ENCOUNTERED WATER DEPTH

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED___

% COREjBOX OR
ELEV. |0EPTH]LEGEND} CLASSIFATION OF MATERWALS RECOV | SAMPLE REMARKS
ERY NO
3 g
] 100 gallons of wateg
-~ used to advance auvadr
3 as follows: -
h 20 gal. - 15 €ft. s
— 20 gal. - 20 f¢t. N
3 20 gal. - 25 ft. :
] 20 gal. - 30 ft. s
— 20 gal. - 35 ft. -
j 24.0 -
] 56 Drove snlit snoon s
25— ML | park gray loose clayey [18/18 18" w/140% hammer E.
B silt w/ 10-15% silt at S-6 -
. N 41-2.5Y [
— Fluvial 25.5 -
- Light gray medium to [
] coarse loose sand w/ [
3 1-2% pea gravel [
— N 7/- 2.5Y -
5 Fluvial F
1 -
- 29.0 -
3 1o Drove snlit sncon '
n -L’samplL . 18" «/140% harmer t
30 ] §-7 at s-7 o
— 10.50 Had to advance [
3 augers to 35.5 ft.
] let ton of screen !
— down to 15 ft. dve Yo
. sand in auaers and [
3 cavina sand. -
- 34.0 E
3 t
3 13/18 Drove split spoon 1§
35 -:'CL—" Dark gray silty clay 5-8 | w/1402 hammer at -
- low plasticity, 15 to S-8 i
. 20% silt 15,5 5
- Fluvial -
~ [
] T.D. 35.5' s
g 39.0 s
3 -
40 3 .
R 1)
PROJECT ___CAAP BORING_._C-
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. PAGE _1 _OF _2_ PAGE
PROJECT Ceiinl BORING NC . ____ Y=9

DRILLING CONTRAGTOR_SWL FIRGT ENCOUNTERED WATER DEPTH _14-0
DRILLER S NAME . _Krafi DATE ENCOUNTERED__11-12-81
GEOLOGIST NAME _Sneed GROUND ELEVATION

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED_11-12-81 _

BORING  1LOG

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED_11-12-81

% COKE]BOX OR

-

|

n-

w/1-2% pea gravel
from 14.90' downward

Free water observed

the middle of samnle

'JJ_IIJJllllllllJll!lllLLlilll':l"lll

in sample S-4 at about

(40Fhammer

ELEV JUEPTH]LEGEND] CLASSIFATION OF MATERIALS Régov SAMPLE! REMARKS
Y NO

q 0 sample S-1 Taken
R Black to dark gray clay S-1 from auger L
T ey top soil w/organics [12/1 [
B | sharp | 1.0 Measurement -
j Light yellowish brown NDepths - Ft. [
3 v stiff, low plasticity Samples - Tn. -
p ) silty clay, highly Recovery =In./In. }
] jointed dry to slightly All sanples taken [
B moist 4/-2.5Y W/split spoon I
"3 1 Fluvial N -
N Sharno r
= 4.0 -
- Light yellowish brown A1} samples in I
. loose, very fin2 sand Plastic bags -
A moist no free water s-v |P Yiethod of taking =
R/4 - 2.5y iﬂ/lﬂ samples -
4 Q Flavial Pushed - P [
_ L) 5.5 Driven w/ = D -

Hole Drilled
w1t oop &
6" 1.D. H.S.A.

B gUB

Protective casing
not nlaced at
this time becausd

able.

12/1815.3 .
P Center plug of

auger was not
n.5 used from 15 to 3
30 feet.

80 gal. water
used as follows:
15-20 qal.

20-20 aal.

25-20 qal.

30-20 gal.

P.V.C. dropped

. ahout 1 ft. when
4/18|5-4 P auqers were pull-]
ed up.

Grout was hand
mixed and poured
into hole because
we only had 6 ft.
to grout

Hole caved to 16'

12/8

9.0 it was not availdf

=t

rll'!

nvwITvv|]1r—ﬁ]r'vv'rvll]1'lllrrl"lrv'jr‘x-lxvnvl

PROJECT CAAP

BORING__6-P
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PLICIONY 3

— s

PROJECT_CAAP

DRILLING CONTRACTOR__SWL.
DRILLER S NAME __Kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CMF-55
DATE BORING STARTED.

BORING LOG PAGE 2 __OF _2_ PAGE

BORING N G-9

FIRST ENCOUNTERED WATER DEPTH ______

DATE ENCQUNTERED
GROUND ELEVATION

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% CORE{BOX OR
ELEV. | DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO

~ [
3 [
] .
I Becoming medium to F
] coarse w/1-2% -
1 pea gravel between L
i 16 & 19 ft. 24.0 F
3 h2/18) S0 | p -

25 - -
3 25.5 -
3 t
4 i
- 29.0 |
3 X

10 §=7 -
7 to -
. [Ranle bl 8
o -
— T.O. 30.5 3.5 -
. [
1 b
-1 -
7 -
. o
-1 -
- 34.0 .
] i
s 5-8 a

35 4 -
p C
] 35,5 -
— -
. !
3 o
] :
3 5
= b—
- -
3 [
] 39.0 [
— [
4 [

4 3

1
PROJECT __CAAP BORING__¢-2




BORING  LOG PAGE _1_OF_2_ PAGE

' PROJECT_caak . BORING NG . G- 18
DRILLING CONTRACTOR_SWL_ __~_ . FIRST ENCOUNTERED WATER DEPTH _13.0
ORILLER S NAME _Kraft DATE ENCOUNTERED 11-8-81
GEOLOGIST NAME _Snged GROUND ELEVATION'
RIG MAKE/ MODEL _cME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED_11-8-81 _ DATE BORING COMPLETED__11-8-81
% corefeox OR
ELEV. DEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 Black to dark gray ?,::,'"E\l,e:'l Taken
= clayey top soil w/ 2/12] §-1 g s
:'—l organic moist 1.0 Measurement |
. Sharp . Depths - Fr. [
R Light yellowish brown samples - In. s
_.‘-_ loose clayey silt Recovery -In./In. F
3 §’( 11)2;15" clay All samples taken |
1 4 i o
3 “L 6/8-2.5Y W/split spoon o
-1 Fluvial [
s . 4.0 . [ .
R Sharp All samples in -
] . . Plastic bags -
. Light yellowish brown §-2 Method of taking 3
'] loose fine sand with 12714 ° P amples o
b 1-2% pea qgravel P Sﬁed - P "
s moist no free water 5.5 D:iven w/ -1 o
. Z}\:‘_’;aéy _ (40fhammer :F
] . Hole Drilled 3
. w/11" 0.p & -
: 6" 1.D. H.5.A. 3
Protective casinaf
not set at this |-
time because -
it was not s
2.0, available. —
. P.V.C. dropped
N ) 12/18q 3 about 1 ft. when

P augers were pulle
Center plug of
augers not used

0.5 from 15 to 30 ft.
No water used.
Free water encountered .
at 13.0 Grout hand
Free watrr observed mixed and poured
in sample S-4 . into hole.
4.0 Hole caved at 16.

5 feet.

[
w

'JllJLlLLlllllllllllll|l|lllllllllIllllll'lllllLlll,Lnglll‘lllL'

6/18 |54 |r

rﬂwliv‘—l]rrTr‘|1|-|lvlll-rnlvultiuuuvrvvlu||ﬁnfnT|v

(]
(=4

PROJECT CAAP BORING_G-10




_ ~ BORING
PROJECT__CaAP

DRILLING CONTRACTOR_SWL
DRILLER S NAME ._Kraft
GEOLOGIST NAME Sneed
RIG MAKE/ MODEL _CME-55
DATE BORING STARTED

LOG PAGE 2
BORING N. G-10

OF _2__PAGE

FIRST ENCOUNTERED WATER DEPTH _13.0
DATE ENCOUNTERED
GROUND ELEVATION

GEOLOGIST 5 SIGNATURE —
DATE PORING COMPLETED ____ .

%o COREJBOX OR
ELEV DEPTH JLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMALE REMARKS
ERY NO
- -
3 s
] [
. [
3 24.0 3
p S-6 :
25 ] 12/18 n [
_ 25.5 f_
7] [
- -
- -
- -
:] L
E 29.0 o
] [
30 _7 $=7 Ip -
. §
. T. p. 30.5 10.5 -
3 [
. [
ol —
B 34.0 -
— |
_‘ -
" L
= S-8 =
35 o
. 35.5 -
. s
— -
3 39.0 [
'] 9
40 3
B 1P
PROJECT __CAAP BORING___ G-10
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"PROJECT_CAAP

BORING  LOG

DRILLING CONTRACTOR_SWI.

DRILLER S NAME __Kraft

GEOLOGIST NAME_Speed

RIG MAKE/ MODEL _cME-55

BORING NC .

PAGE _1_QF_2 _PAGE
(;-11

FIRST ENCOUNTERED WATER DEPTH 14-0

DATE ENCOUNTERED

11-13-81

GROUND ELEVATION
GEOLOGIST S SIGNATURE _

DATE BORING STARTED._11-13-8] DATE BORING COMPLETED_11-13-81
% CORE|BOX OR
ELEV “JDEPTH{LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
: ERY NO
~ 0 sample S-~1 Taken
3 Dark brown, clayey -1 from auger E
-~ silty top soil with i2/12 L
B orqanic d 1.0 Measurement L
- sharp Nepths - Ft. [
. Samples - In. =
1 Recovery -In./In. -
JcL A1l samples taken [
- W/split spoon -
- 4.0 .
] All samples in E
- Plastic bags
5 ] . Le/18) o, Wethod of taking |
] Very dark grayish brown samples [
) R silty, stiff low Pushed - P -
' - plasticity hiqhly 5.5 Driven w/ - D [
-3 jointed moist clay. 18/18 P (40Fhammer -
] ‘;°2f11'ee water Hole Drilied s
. /2-10Y w/11" 0.D & a
: Fluvial 6" 1.D. H.S.A. b
] [
— . b—
. Protective casing
3 not placed at this
] 9.0 time because it [ .
] was not availablqg.
] Center nluq of [
n augers 15 to 3Nf{
g 10 ] Light yellowish brown [18/18 5.3 p_{",_c. dronned .
3 . sp ve;ytflne :and \];:2:: about 1 ft. whend:
: - moist, no free y 11ed
! ] 0.5 auger were pulled.
" B 6/4-2.5Y Grout was hand
R . mixed and poured t
i ] Fluvial into hole becausd
; ] we only had 5.5 }
: . feet to arout. [
. -1 5
— =
= 80 gals. water -
. . use as follows: |
i - Becoming between 11 & 4.0 15-20 qals. 9
; - 14 ft. A gray fine, . 20-20-qals. N
] loose sand w/1-2% 25-20-aals. [
- Sw pea gravel N5/-2.S5Y 4 31-130-qals. F
153 Pluvial e/18| 5" [P q C
] 5.5 Hole caved to 15}
. ft. -
3 Hole drilled with
T 114 0.D. & 6° r
3 I.D. Auaers s
3 [
i - —
3 [
3 9.0 :
l 3 No g
H 20 3 samplé-5 P
e e—
20.5
g PROJECT CAAP BORING_G-11
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BORING LOG -PAGE 2__OF_2 _ PAGE

PROJECT_CAAP

DRILLING CONTRACTOR __SHL
DRILLER S NAME __Kraft
GEOLOGIST NAME Sneed
RIG MAKE/ MODEL _CHE-55
DATE BORING STARTED

BORING N« c=11

FIRST ENCOUNTEREC WATER DEPTH
DATE ENCOUNTERED

GROUND ELEVATION

GEQLOGIST S SIGNATURE

DATE BORING COMPILETED

% CORE|BOX OR
ELEV, |oEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 [
s
. Become medium to 3
1 coarse in size [
- between 16 to 19 ft. o
- -
3 24.0 3
3 No 5-6 L.
25 Eampl D -
_3 5.5 -
3 [
E 3
] -
3 29.0 - -
] h2/18] . 9
30 _3 5-7 -
3 [
] 0.5 F
. T.D. 30.5°' A
] 3
. :
_3 5
] 34,0 -
E 3
= S-8 &
35 4 -
p [
-1 35,5 -
3 [
%‘ [
E h9.0 -
i =] —
: 40 3
N .S
t : PROJECT __CAAP BORING___G-11




BORING LOG PAGE _1 _OF_2__PAGE

from 15 to 30 ft

0.s 80 qal. water
used as follows:
15-20 aal.
20-20 aal.
25-29 aal.

30-30 qal.

HANA SLRLELE AL BN MU AL R

TTTY

PROJECT_caal BORING NG 6-12
DRILLING CONTRACTOR_ SWL_____ FIRST ENCOUNTERED ‘WATER DEPTH _14.0
DRILLER S NAME _Kraft DATE ENCOUNTERED._11-13-81
GEOLOGIST NAME _Sneed GROUND ELEVATION
RIG MAKE/ MODEL _CHE-55 GEOLOGIST § SIGNATURE
DATE BORING STARTED_11-13-81 DATE BORING COMPLETEp__11-13-81
% CORE}BOX OR .
ELEV. [OEPTHJLEGEND] CLASSIFATION OF MATERIALS Rggev SA:OPLE REMARKS
3 0 sample S-1 Taken -
3 .| park brown silty clay- {12/12} s-1 from auger L
— ey top soil with org-
R l anics 1.0 Measurement t
~ Sharp Depths - Ft. s
3 Samples - In. -
n Olive, silty, stiff Recovery -In./In. }
~4 moist, clay with iron All samples taken L
3 cL | stains, no free water W/split_spoon o
3 5/4-5Y . -
] Fluvial -
— Low plasticity 4.0 -
] AJl samples in 3
- Plastjc baps [
5 18/18] S-2 {p ~Hethod of taking - [
7 samples o
-4 Pushed - P [
- 5.5% Driven w/ - D o
= (40fhammer i
- Hole Drilled -
- w/1" 0. & - L
] 6" 1.D. H.S.A. -
] Light yellowish brown Protective casind
] fine, loose, sand not nlaced at
4 sp with ree water this time becausd
- 6/4-2.5Y 9.0 it was not avail-
] Fluvial able.
B Center nlun of
10-5 12/18}S.3 P auqers not used
-
-4

Free water observed L]
in sample S-3 P.V.C. dropped
about 1 ft. when
4.0 auaers wvere
pulled.

: Grout was hand
n2/18|s-4 |P mixed and poured
’ into hole becausd
5.5 we only had
ft. to qrout

=
w

lole caved to 14

JJuLnlllLllllLL[J_Lllllllllllil

ARRNEEARE RAREE RS IS IR AEIAR RIS SRS

ft.
Becoming a qray, loose
fine sand, W/1-2% 9.0
pea gravel between 16- .
20 19 ft. 18/18{5-5 |p
et et —————
20,5
PROJECT CAAP. BORING_ 6= 12




BORING LOG PAGE 2 __QOF_2 _PAGE

PROJECT._CAAP

DRILLING CONTRACTOR_SWL___
" DRILLER S NAME ___Kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME~55

DATE BORING STARTED

BORING Nu G-12

FIRST ENCOUNTERED WATER DEPTH1a.0
DATE ENCOUNTERED
GROUND ELEVATION
GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% corelBox OR
£LEV. [OEPTH|LEGEND] CLASSIFATION OF MATERWALS RECOV | SAMPALE REMARKS
ERY NO
] [
. E-
: 1
= 3
] 24.0 3
3 -6 .
3 ’ s
» 25 8/18 D |
= 25.5 .
. 1
3 Sharp =
E 5
. j -
] cL 29.0 ..
a 30 Dark qray silty, stiff, s-7 =
H . clay, 4/1-5Y n 1
b e Low plasticity ) 3
b 3 Fluvial 0.5 -
] 8
] T.D. 30.5 [
. -
. e
, ] !
H B 34.0 b .
"j L
2 5-8 =
35 o
’_" -
1 15.5 [_
] 2
3 o
. [
4 39,0 -
| E :
' 403
I 11 20 2

o —

PROJECT __CAAP

BORING._6-12
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PROJECT_CAAP

"BORING  LOG

PAGE _1_OF _2_ PAGE

BORING N . c-13

DRILLING CONTRACTOR__SHL :

DRILLER S NAME _Kraft

FIRST ENCOUNTERED WATER DEPTH
DATE ENCOUNTERED_11-14-81

GEOLOGIST NAME _Sneed
RIG MAKE/ MODEL _CME-55

DATE BORING STARTED_11-14=-8]

GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED_11-14-83

% coreleax or
ELEV  JDEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE| REMARKS
ERY NO

-1 0 sample S-1 Taken |
. Dark Brown, moist .1 from auger -
= silty clayey top soil |12/13 § [
h 1§ w/organics 1.0 Measurement s
. Sharp Depths - Ft. 3
3 Samples - In. i
= Light yellowish brown recovery -In./Tn. F
:‘J silty, low plasticity A1l samples taken [
= moist clay, 20-25% silt W/split spoon L
5 6/4-2.5Y n
] Fluvial N
~ ¢- No free water with a 4.0 -
R few very thin fine " A1l samples in [
= sand seams at one Plastic bags o
5.: inch thick. 18/18 5.2 Method of taking -
] P samples -
4 Pushed - P s
3 5.5 Driven w/ = D -
7 (407 hammer [
b Hote Drilled g
— /11" 0.p & [
] 6" 1., 1.S.A. i
i Protective casindg
p not placed at o
. 9.u this time bhecausdr,
7 it was not -
. available. .
1 -3 AR/18 ¢ - PLV.C, Aromred
h roy i ahout nne ft. 3
3 where auvaer wvas [
] n.s nulled. a
] o
p Center nlua of [
3 auaers not used |
E Light yellowish brown from 20 to 35 ft.f
qsp loose, find sand moist 1
s no free water 6/4-2.5Y 80 qals. water I
7] Fluvial used as follows: |
- 20-29 aal. [
- 4.0 25-20 aal. E_
R 30-20 aal. -
- 35-20 aal. H
15— s-4 | o
- Fr-e water encountered|12/1 firout was hand -
. at 18.0 ft. cuttings TS mixed and noured |
I from auger were very ' into hole we onlyr_
B wet and free water had to arout 10.0F
] from samples- 5 was ft. d
-1 observed. . -
e Hole caved to 19.p
] Sand becoming hiqgh ft. [
B gray in color at 18.0 -
e ft. 3
] 6/1-5Y . [
_j 9.0 -

20 3 12/18 5.5 {P

20,5
PROJECT CAAP BORING_G13




P— [RIG—

) " BORING
PROJECT__CAAP

DRILLING CONTRACTOR__SWL_
DRILLER S NAME__Kraft
GEOLOGIST NAME Sneed
-RIG MAKE/ MODEL _CME-55
DATE BORING STARTED.

LOG PAGE 2_OF_2__PAGE

BORING N+

G-13

FIRST ENCOUNTERED WATER DEPTH
DATE ENCOUNTERED

GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED___

% CORE|80X OR
ELEV DEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMALE] REMARKS
ERY NO
j sw Becoming fine to 3
medium in size :
3 between 21 & 24 ft. N
. -
3 s
- —
. 24.0 3
E §-6 -
25 ] N2/18 P 9
3 d
—:-1* 25.5 o
] {
3 i
. o
] d
] -
- 29.0 .
30 3 5-7 a2
3 -
= " T, n. 39.5 0.5 2
3 S a
A 34.0 -
E -8 4
35 A .
3 o
. 35.5 :_
E g
. a
_: o
] i
: 39.0 -
- -
40 3 E
0“-5
PROJECT __tAAr BORING_._C-13
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v <L 7 PROJECT_CAAP

DRILLING CONTRACTOR__SWL
DRILIER S NAME _Kraft

GEOLOGIST NAME_Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED11-26-81

~ 777 BORING LOG

PAGE 1 _OF_2__PAGE
BORING NG _ G-14

FIRST ENCOUNTERED WATER DEPTH20.0
DATE ENCOUNTERED__11-26-£1
GROUND ELEVATION

GEOLOGIST S SIGNATURE L
DATE BORING COMPLETED__ 11-26-81

% COREJBOX OR
ELEV. JDEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
1 0 sample S-1 Taken }
n Black to dark brown -1 from auger s
= clayey top soil w/ 12/12f °~ 9
n organics 1.0 Measurement o
N .éharn - - Depths - Ft. [
- Olive, stiff, moist Samples - In. [
- silty clay w/20% silt, Recovery -In./In. |
u g?dfretsaywater All samples taken |
h N W/split spoon s
3 Fluvial /sp P n
JoLn [
. 4.0 .
] All samples in 3
3 1a/18 Plastic baps r
5 ] s-2 {p Method of taking -
] samples -
1 Pushed - P L
] 5.5 Priven w/ - D oo
7 (40fhammer 1
- Hole Drilled -
-~ W/11" 0.n & [
] 6" 1.D. H.5.A. i
- Center nlue of [
] auser not used E
] from 20 to 37 ft
- 9.0 -
] 50 cals. of F
b Sh water used to clgan
1n sharp T N augers out at -
] 13/18%3 i 35.5 f¢t. r
-1 . -
= Light ye}low, brown 0.5 P.v.C. dronped 3
] loose, silt, veryv fine ahout PO
. sand, moist no free when aumers worcl
e water 20% silt pulled. a
3 ML A
3 [
-3 |-
3 6/4-2.5Y
— Fluvial Sharp 4,0 =
] . |
15— Light yellowish brown f18/18]s-4 (P -
3 loose fine sand w/1-2% o
] <® pea gravel moist, no 5.5 "
— > free water 6/4-2.5Y -
] Fluvial I
3 Free noted on bit and r
— sample S-5 =
. N
. Becoming fine to medium E
- at 19 ft. 19.0 =
] Free water encounted at . I
20 20.0 ft. 12/18}5-3 |p -
s teeta—y
20.5
PROJECT CAAP BORING__G- 14




BORING LOG PAGE 2 OF _2__PAGE

PRSP L Y

PROJECT__CAAP BORING N. G=14
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERE(D WATER DEPTH 20.0
ORILLER S NAME __Kraft DATE ENCOUNTERED 11-26-81
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _tME-55 GEOLOGIST $  SIGNATURE
DATE BORING STARTED_11-26-81 DATE BORING COMPLETED__11-26-81
) %o CORE{BOX OR
ELEV. |DEPTH|LEGEND] CLASSIFATION OF MATERWALS RECOV | SAMALE REMARKS
- ERYy | wo
] S
_: ﬁP 24.0 ﬂ
] . S-6 i
n Becoming gqray in color o
25 at 25 feet =
3 N6/-2.5Y hs/18] - D s
e 25.5 o
3 [
E 29.0 =
. Becoming medium to 5
n coarse hetwecen 26 tn L. [
30 3 29 feet ha/s1el 577 In -
] .
= 10.5 [
] -
E : e 3
3 %/18 :
-8 I
35 5 L
- T.D. 35.5 200 -
. 3
3 39.0 :
] g
a0 7 :
o

PROJECT __CAAP BORING__G-14




e R S e auda sl
" PROJECT._CAAP BORING NC . 615

DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH 20  _
DRILLER S NAME _Kraft DATE ENCOUNTERE DL1=26-81
GEOLOGIST NAME _Sneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED.11-26-81 DATE BORING COMPLETED_11-26-81
% CORE{BOX OR
eLev.  loeptuiLecenn] CLASSIFATION OF MATERIALS RECOV § SAMPLE! REMARKS
ERY NO
= 0 sample S-1 Taken |}
n Black to dark brown clayey -1 from auger 3
- top soil with organic 12/12 a
“Sharp 1.0 Measurement -
3 . o . Depths - Ft. ;
::1 Olive st;lff moist silty Samples - In. i
3 clay w/iron stain Recovery -In./in. |
] 25-30% silt, No Free water A1l samples taken L
n - 5Y . -
3 F?liuv:.:,l w/split spoon [
I s
- L 4.0 -
- All samples {n H
3 Plastic bags -
3 §-2 Mcthod of taking [
5 18/18 3 samples 9
Ny Pushed - P N
3 5.5 Driven w/ - D -
. (40Mhammer 9
-1 Hole Drilled o
3 /11" 0.D & -
: 6" 1.h. H.S.A. -
7 ' s
. Center plug and -
p others not used frag
A o0 20~35"' .
10— 1818}’ -
_E n.s Uscd 30 gallon of :_
B Sharp wvater to advance -
] ] auger as follows: [
- Light yellowish brown . 20 - 20 gal. »
. loose very fine sand. Moist 35 - 10 qal. 2
. no free water s
] 6/4-?.5Y P.V.C. dropped abouff
] Fluvial, with 1%~2% pea 1' when augers pul-}
7] gravel Free water observed led. [
J 40 fon bit at 20" becoming  hao 2
3 . medium to coarse between Hole caved to -
= 16-19' [
3 s
15~ 14-18 { S-4 {p -
] 5.5 E
-] u
] L
3 i
—— r
; t
- B
] _
. "
. 9.0 -
~ [~
20 121857 b
20.5

PROJECT CAAP BORING__C-15
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BORING LOG PAGE 2__OF_2__PAGE

" PROJECT__CAAP BORING Ny &8
DRILLING CONTRACTOR_SWL "FIRST "ENCOUNTERED WATER DEPTH___og
DRILLER S NAME._Kraft DATE ENCOUNTERED__ 11-26-81
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST § SIGNATURE
DATE BORING STARTED_11726-81 DATE BORING COMPLETED._11-26-81
‘J % CORE]BOX OR
ELEV. DEPTH JLEGEN CLASSIFATION OF MATERALS RECOV [ SAMALE REMARXS
ERY NO
: :
3 -
= -
. 9
3 24.0 :_
. 5-6 :
25 3 Becoming gray between 21- =
] 24 N6/2.5Y - hsns D -
o 25.5 :—
] ¥
] -
o 5
] F
= 29.0 -
. -
1 -
in .3 12/18§ 5-7 =
j 0.5 ”-_
E :
. :
R [
_: 34,0 F_
_E s-R8 [
- 12/18 F
. 15.5 a
] T.0. 35.5 E
E :
3 [
_-: 39.0 -
40 3 E
—T
PROJECT __CAAP ~ BORING__f15
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BORING LOG PAGE _1 _OF_2__PAGE

PROJECT.._CAAP BORING NG . G-16
DRILLING CONTRACTOR_SWL___ FIRST ENCOUNTERED WATER DEPTH _18.5
DRILLER S NAME _Kraft DATE ENCOUNTERED..__11/6-81
GEOLOGIST NAMF _Snced GROUND ELEVATION '
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED1=6-81 DATE BORING COMPLETED_11-6-81
% CcORE|BOX OR
ELEV. {oeptH|LEGEND] CLASSIFATION OF MATERIALS - RECOV | SAMALE REMARKS
ERY NO
] 0 sample S$-1 Taken |
3 Black to dark gray clayey |y5/15 ) S1 from auger [
= topsoil with organics 1.0 Measurement -
3 Depths - Ft. [
N Sharp Samples = In. F
E Recovery =In./In. }
= Light yellowish brown loose All samples taken {
= clay silt moist with no W/split spoon F
] free water -
dm 6/4-2.5Y 4.0 3
] Fluvial orgin All samples in i
-1 - Plastic bhags [
s 4 ot 18/18 | s-2 [P ~Wechod of taking L.
s samples -
3 Pushed - P C
o= 5.5 Driven w/ - D o
B (40#hammer L
J Hole Drilled -
_‘ W/11" 0.D. & o
3 6" 1.D. H.S.A. F
~ Protective casing [
3 not placed at this [
] 9.0 time because it wasp
3 not available. F
1 ' 5
10 T P R No water uscd o
- 0.5 -
. Hole caved in at E
= 19.5 -
- Sharp [
3 Light yellowish brown with [
. 1 to 2% pea gravel 4.0 "
3 Moist no free water 6/4-2.5Y -
R Fluvial origin 3
15_: 18/18 f g1 P :
] 5.5 s
- -
— Free water encountered at 1815 :—
7 feet -
-1 8
3 o
GradariTnal i
j 9.0 . -
- L
20 3 918 |53 E

—

20.5

PROJECT CAAP BORING_£-16
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 PROJECT_(AAP BORING N G-16

ORILLING CONTRACTOR_.SWL FIRST ENCOUNTERED WATER DEPTH

DRILLER S NAME __Kraft DATE ENCOUNTERED
GEOLOGIST NAMESneed =~ GROUND ELEVATION
RiG MAKE/ MODEL _CME=55
DATE BORING STARTED

l GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

% CORE{BOX OR
ELEV. JOEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE| REMARXS
ERY NO
. L
% Light yellowish brown loose s
- coarse sand w/1-2% pea -
] 5P lgravel 10-15% fines with s
. free water TE
s Fluvial orgin -
B 6/4-2.5Y .
- -
1 o
_: 24.0 E_
E S-6 E
] 9/18 P -
25 — / -
1 [
—-j 25.5 -
] T
b 3
-1 3
- p—
- -
] i
. 8
h o
_3 249.0 - .
] g
P_
30 ._:.] Ne s-7 -
- Sampld D A
] .
- 0.5 -
E 3
E s
E -
E :
- 346.0 F .
3 -
3 5- F
35 12/18 b F
i 35,5 o
5 TO 35.5 L
] [
3 L
3 [
e -
3 39.0 E
—
40
10“.5
PROJECT __CAAP BORING __C-16
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. BORING  LOG PAGE _1 OF_2__PAGE

PROJECT_CAAP BORING N . 612
DRILLING CONTRACTOR__SHI. . FIRST ENCOUNTERED WATER DEPTH_18.0
DRILLER S NAME _Kraft DATE ENCOUNTERED__11-7-81
GEOLOGIST NAME _Sncee GROLRD ELEVATION
RIG MAKE / MODEL _CME-55 - GEOLOGIST S SIGNATURE
DATE BORING STARTED_11 -2-81 DATE BORING COMPLETED__11-7-81
% CORE]BOX OR
ELEV.  JOEPTH|LEGEND! CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 Black to dark gray clayey 9 sample §-1 Taken [
3 top soil with organic, moist 5-1 from auger -
] 1.0 Mcasurement 2
- Sharp Depths - Ft. [
- Samples - In. b
-] Light yellowish brown loose Recovery =In./In.  }
. clayey silt 10-15% clay All samples taken [
i » fmoist w/no free water W/split spoon -
3 gA 674 - 2.5¢ .
e o
3 L 4.0 : -
b \\ All samples in i
. Plastic bags -
5 — S-2 Mcthod of taking -
E 6/18 samples -
e Pushed - P [
- 5.5 Driven w/ = D o
7 (407hammer [
E Hole Drilled 5
i W/11" o.n & -
i 6" 1.h. N.S.A. :
n 9
Sharp -
Light -yellowish brown loose 3
fine sand w/ 1 to 2% pea N
gravel. Moist no free 9.0 [
water 6/4-2.5Y L
10 sp |Fluvial orgin 14718 | 847 -

2
]
T

T

[

Grading fine in size to 4.0 [

medium to coarse at about -

18 ft. -

15 12718 | 54 -
5.5 5

Free water encountered at —

18.0 feet. [

s

.20 ELaad

LlllJIIJ_LlllllllIIlIllllllllllIlll[lllJl_lJlJll'llJll'|||lll

[
o

PROJECT CAAD BORING_&-




BORING LOG PAGE 2__ QF_2__PAGE

e Al g

PROJECT_CAAP — BORING N. G-17
DRILLING CONTRACTOR_SWL FIRST ENCOUNTERED WATER DEPTH _18.0
DRILLER S NAME__Kraft DATE ENCOUNTERED
GEOLOGIST NAME Sneed - GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEQLOGIST S SIGNATURE
DATE BORING STARTED_.__ DATE BORING COMPLETED_.
% CORE]BOX OR
ELEV. DEPTH JLEGEND; CLASSIFATION OF MATERIALS RE:?V SANMOF'LE REMARKS
E 3
3 !
7 =
3 24.0 F
. S—6 t
25 ] 12/18 o
..5 25.5 '—
1 [
— -
_: 29.0 i
. :
] No [
30 _7 bample | <-7 -
7] [
] 3.5 -
. !
. -
- -
3 X
E :
j 34.0 E.
3 -
3 p/12 | s-8 [
35 3 o
3 T O 35.5 [
. 5.5 -
1 5
’ - 8
" s
3 -
:1 L
3 F
] 39.0 -
= -
40 3
—r—

PROJECT __CaAr BORING__G-17
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PROJECT__cAAP

DRILLING CONTRACTOR__SWL
DRILLER S NAME _Kraft

GEQLOGIST NAME _Snced
RIG MAKE/ MODEL __CME-55
DATE BORING STARTED_11-27-81

DATE BORING COMPLETED_11727-81

. BORING LCG PAGE _I OF_2_ PAGE

BORING NG . G- 18

FIRST ENCOUNTERED WATER DEPTH_20'
DATE ENCOUNTERED._ 11-27-81
GROUND ELEVATION

GEQLOGIST S SIGNATURE

: % CORE|BOX OR
ELEV. §DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE] REMARKS
ERY NO
—:1 Dark brown clay w/organic ) grz;mziee‘s,-] Taken |
N top soil 12712} s-1 R -
B sharp 1.0 Measurement i
R Light yellowish brown loose Ze‘z;‘; :;_Fi;\ [
7 N\\, :;1;{ sand with 20% silt Recovery -In./In. [
- - . All samples taken L
= 6/4-2.5Y Airborn W/spl it spoon 3
- ) .
B All samples in -
e Plastic bags [
- 5-2 Method taki s
5 . 18/18 S P fethod of taking -
. samples F
B - Pushed - P -
] Sharp 5.5 Driven w/ = D -
7 Light yellowish brown (40#hammer [
1.v stiff, moist, silty clay Hole Drilled -
i V) no free water. w/li" o.n & -
] 6/4-2.5Y 6" 1.D. H.5.A. -
Sharp Center plug of augey
. is not used from -
] Light yellowish brown 20-25 ’ L
. loose, moist, find sand o 5
] 1%-2% pea gravel { No water uscd to adyence
- % No free water auder -
1Y | ese-2.5v -
10— 1218 |53 (v P.V.C. dropwed —
- about 1' when auger L
. lled
3 0 ‘” 3
= Hole caved to 18' &
. [
B s
- 2
] [
= -
3 o
— -
- 4.0 o
15— Free water observed on S-4 -
= the bit at 20' 12/18 -
. ' 5.5 E‘
= -
: [
_] -
] 9.0 -
3 No sample from 19-20% :
20 S-5 D
20,5
PROJECT CAAP BORING__t-18
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PROJECT_CAAP

DRILLING CONTRACTOR__SWL
DRILLER S NAME __Kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-5S

DATE BORING STARTED_ _31.27-81

BORING LOG

PAGE 2__OF_2__PAGE
BORING N« __G-18

FIRST ENCOUNTERED WATER DEPTH

DATE ENCOUNTERED.__11-27-81
GROUND ELEVATION

GEOLOGIST S SIGNATURE _ .
DATE BORING COMPLETED__11-27-81

% CORE}BOX OR
ELEV. JDEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE] REMARKS
ERY NO
. Becoming medium to coarse s
- between 23' - 24' —
] [
3 i
3 24.0 -
-3 =
3 §=6 -
. 18/14 D [
25 -
3 i
—_j 25.5 -
- )
: [
; F
] . E
3 9.0 -
] I |
] [
0 §-7 -
-3 18/18 D i
] ¥
— 0.0 -
. :
N }-
E o
] |-
- -
E No sample between 34-35k' 14,0 [
= o
-~ s-8 L
35 7 -
=3 -
[
1 TD 35.5° 15,5 [
- -
] :
- —
] i
. C
3 39,0 -
- }—
] -
]
40 3
IOU.S

PROJECT

CAAY

BORING.__C-_18
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- PROJECT_CAAP

BORING LOG
BORING NC .

DRILLING CONTRACTOR.__SWL __
DRILLER S NAME _Kraft
GEOLOGIST NAME_Sneed

RIG MAKE/ MODEL _CME-55

DATE BORING STARTED___11-27-81

FIRST ENCOUNTERED WATER DEPTH AC

PAGE _1 OF_2__PAG
G- 19

E

DATE ENCOUNTERED_11-27-81
GROUND ELEVATION
GEOLOGIST S SIGNATURE

DATE BORING COMPLETED__11-27-81

7

% CORE|BOX OR
ELEV. |DEPTHJLEGEND} CLASSIFATION OF MATERIALS RECOV | SAMPLE! REMARKS
ERY NO
1 0 sample S-1 Taken }
3 Black-Dark brown clayey 12/12 s-1 from auger :
= top soil 1.0 Measurement s
] . o
3 Olive, stiff, moist g:z;*lr:s _P;;‘. s
_: g:;ét_:ysyclay 20-25% silt Recovery -In./In. £
] Fluvial All samples taken |
] W/split spoon -
J .v :
1t -
. 4.0 .
] All samples in s
. Plastic bags [
5 12/18} s-2 Method of taking [
3 samples :
3 Pushed - P i
3 5.5 Driven w/ - D o
E (40fhammer 4
] Hole Drilled 3
. w/1" 0.D & o
3 6" 1.D. H.S.A. i
1 Light yellowish brown fine Center plug of -
1 sand, moist no free avger not used :
] vater 1-2% pea gravel from 20 to 35ft. |
= 6/4 - 2.5Y 9.0 F
. ('\Q Fluvial No water used to B
] L advance augers -
10— 12/18 |§-3 -
7 P.V.C dropped "
3 about 1 ft. when s
-] 0.5 augers were -
3 pulled. [
= Hole caved to 19 fti
E -
] o
i 4.0 I
15— Becoming coarse to medium §—4 -
3 between 16-19' 12/1 -
3 55 -
- —
] 3
E :
. :
3 o
] F
‘ 9.0 -
E -
20 3 12/18 |55
—_——
20,5
PROJECT CAAP BORING__G=.




: - T 77 BORING™ LOG " PAGE 2__OF_2_PAGE
PROJECT._CAAP BORING N. G-19

DRILLING CONTRACTOR_SWL FIRST ENCOUNTERED WATER DEPTH _20:0
DRILLER S NAME.__Kraft DATE ENCOUNTERED___11-27-81
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED11=27-81 __ DATE BORING COMPLETED_11-27-m1
. % CORE[BOX OR
ELEV. 10ePTHILEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO -
g Free water cbserved on the E
-3 bit at 20’ -
3 -
3 24.0 3
3 S-6 -
: 18/18 p a
25 -
3 25.5 2
3 29.0 .
n {j Becaming grat at 30' 18/18 57 |o l
_E 30.5 o
3 ;
3 d
- -
_; 34.0 :_
] | 3
s-8
15 —: 18/18 D C
Z ™. 35.5 15,5 -
= »
: 1
. 39.0 2
49 3
E—

PROJECT __CAAD BORING___G-19
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BORING NG . G-20
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH _20.0
DRILLER S NAME __Kraft DATE ENCOUNTERED._11-28-81
GEOLOGIST NAME _Snced GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED11-28-81 DATE BORING COMPLETED__11-28-81
% corelBox OR
ELEV. |DEPTH]LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 Brown clay with same 0 sample 5-1 Taken [
7 organic top soil 12/124 s-1 from auger [
? ' ’ 1.0 Measurement C
3 Depths - Ft. [
- Samples ~ In. -
3 Recovery -In./In. - }
B All samples taken L
- _ W/split spoon 9
N \/ Olive silty clay with F
. (/ 20-25% silty moist with 4.0 -
1 same iron stain All samples in 3
~ 4/4-5Y J Plastic bags o
5 ] 1818 52 1p Method of taking -
» samples -
- Pushed - P 5
= 5.5 Driven w/ - D ol
3 (A0Fhammer 9
] Hole Drilled -
- w/11" 0.D & -
3 6" 1.D. H.S.A. r
- -
. Center plug of [
] auger not used from|
] 20-35 ft. -
I 9.0 -
q No water used to T
3 advance augers [
10 .3 o
3 12/18 P Hole caved at 19.0 }
- ft. o
- n.5 -
3 P.V.C. dropped abou§
] 1 ft. when augers wgre
] pulled. -
_E__r Light yellowish dark brown [
- loose fine sand. Moist o
] no free water -
A 6/4-2.5Y 4,0 i
3 { i
15—:6 1014 P -
3 [
e 5.5 L
3 [
3 [
—: Becaming medium to coarse =
3 with some pea gravel E
3 free water observed on N
—] the bit at 20' o
3 [
1 9.0 .
E s
20 3 g/18 |5-5
20.5
PROJECT CAAP BORING_G-_20




[ZRrTen S

SRR

St

PROJECT__CAAP

DRILLING CONTRACTOR._SWL
DRILLER S NAME._Kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTEO_11-28-81

BORING™ LOG

BORING N\

PAGE 2__OF_2_PAGE

G-20

FIRST ENCOUNTERED WATER DEPTH _20.0

DATE ENCOUNTERED 11-28-81
GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED_11-28-81

% CORE}BOX OR
ELEV, DEPTH JLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMALE REMARKS
. ERY NO
] :
] Becaming olive silty at 23° -
] 5/6~5Y i
3 [
1 — -
3] 24.0 F
3 5-6 :
25 3 18/18 D o
= 25.5 o
] [
E 29.0 3
30 3 18118 577 | -
3 s
] [
__: 30.5 o
E 34.0 .
35 18118] 5% b -
— 15,5 F
7 T.D. 35.5 5
] o
— -
3 r
- -
] - r
m 19.0 r
- [
40 3
’OU.S
PROJECT _CAAP BORING 6= 20
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L R " TTBORINGT LOG T " PAGE_1_OF_2_PAGE
; . PROJECT_CAAP BORING NG . . 6-21
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH__20-0
DRILILER S NAME _Kraft ' DATE ENCOUNTERED_11-28-81
GEOLOGIST NAME_Sneed GROUND ELEVATION
RIG MAKE/ MODEL __CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED__11-28-81 _ DATE BORING COMPLETED_11-26-81
% CORE]BOX OR
ELEV. [ DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV § SAMPLE REMARKS
ERY NO
3 Top soil in black to dark 0 sample S-1 Taken |
. brown clay 12/12 §-1 rom auger 5
3 o 1.0 Mcasurement -
3 Light yellowish loose moist pepths - Ft. [
__' fine sand Samples - In. I
1 6/4-2.5Y Recovery -In./In. }
3 @ No free water A1l samples taken |
_3 L) Fluvial w/split spoon t .
- s
. - 4.0 .
[ B All samples in 1
. - Plastic bags s
5] 18/1% s-2 | p “Wethod of taking L
i ] samples r
' - Pushed - P L
_j 5.5 priven w/ - D o
7] (40Thammer [
1 Hole Drilled -
: J w/li" 0.D & [
: ] 6" 1.D. NH.S.A. H
‘ -—E P.V.C. dropped abouE—
= Becaming medium to . 1 ft when augers .
_j coarse with same pea 9.0 were pulled .
3 gravel Hole caved at [
3 ft. -
10 18/18 {53 | P -
f ] ” s
g . 0.5 -
: ;
3 s
- =
3 ] 3
'.l o 3
- )
s - -
! 3 4.0 .
] s
15— 12/18 )54 |p -
] 5.5 L
3 [
] -
] F .
= C
- -
__'i Free water cbserved on the : §920 -
e bit at 20' and on S-5 -
{ .
e e —
20.5
l PROJECT CAAP BORING_G-21
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_ T T 77 BURING T LOG T " PAGE 2 _OF_2__PAGE
PROJECT__CAAP . BORING N« G~21
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH__29-0
DRILLER S NAME.__Kraft DATE ENCOUNTERED__ 11-28-81
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED_11-28-81 DATE BORING COMPLETED_ 11728-81
% CORE{BOX OR
ELEV.  §DEPTH|LEGEND] CLASSIFATION OF MATERIALS Regev SANN:_,H.E REMARKS
E
3 E
J 24.0 : .
3 §-6 :
] Center plug not used from :
25 — 20" - 35' 10/18 D -
3 No water used to advance o
= the auger 25.5 2
3 [
3 2
B 29.0 .
30 18/18 | 77 | p =
_f 10,5 F
3 :
= a
3 [
] o
= -
3 [
= 4.0 F
E F
S-8 =
15 __': T.D. 35.5 18/18 D s
3 3.5 a2
E :
: 19.0 2
3 C
40 3 3
-—r—
PROJECT __CAAP BORING._&-21
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BORING LOG PAGE _1 _OF_2__PAGE

Ca ot

PROJECT._CAAP BORING N¢ G-_22
DRILLING CONTRACTOR_.SWL FIRST ENCOUNTERED WATER.DEPTH_20'
DRILLER'S NAME _Kraft DATE ENCOUNTERED___12-2-81 '
GEOLOGIST NAME _Sneed GROUND ELEVATION '
RIG MAKE/ MODEL __CME-55 i GEOLOGIST S SIGNATURE
DATE BORING STARTED__12-2-81 DATE BORING COMPLETED_12-2-81
% CORE|8OX OR
ELEV. |DEPTH|LEGEND] CLASSIFATION OF MATERALS RECOV | SAMPLE REMARKS
ERY NO
] iy s O sample S-1 Taken }
] Top scil is black to 5
e dark brown clay with 2_12 s-1 from auger A
n y > 1.0 Measurement 5
- Dark brown yellowish fine Depthe - Ft. E
. sand w/20 -25% silty moist Samples - In. -
= loose, It has some iron Recovery -In./In. [
- stain All samples taken [
- 6/4-2.5Y W/split spoon -
] 4.0 __
] All samples in 3
3 Q Plastic bags 5
5 s-2 Method of taking -
-i1 (/' 12/18 P samples -
4 Pushed - P 5
n 5.5 Driven w/ - P -
—i (40fhammer [
h Hole Drilled L
-~ w/11" 0.n § -
h Sand encountered at 7' 6" 1.D. H.S.A. B
- No water used to :_
3 advance augers L
3 9.0 P.V.C. dropped aboutf
N 1ft. when augers -
E [ were pulled. [
103 ¢y hs/nsls.y | -
3 [
_:1 0.5 .
;] [
-] -
3 :
3 Fine light yellowish brown -
] sand, moist loose d
3 4.0° 3
153 18/18 | 54 [P -
] 5.5 E
s —
3 Becoming fine gray sand 8
i at 17' Free water cbserved E_
3 on the bit at 20° 4
3 F
E -
- -
_j 9.0 -
20 3 18/18 |S-5 |p :
e e ——
2n.5

‘PROJECT CAAP BORING__G-22




k| : BORING LOG
. PROJECT_CAAP BORING N.

PAGE 2__OF_2__PAGE

G-22

DRILLING CONTRACTOR__SWL
DRILLER S NAME __Kraft
; GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-S5
DATE BORING STARTED__12-7-81

DATE ENCOUNTERED___12-7-8)

FIRST ENCOUNTERED WATER DEPTH_20' _

GROUND ELEVATION

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED

: ) % Core[Box Or
. €LEV. JoEPTHJLEGEND] CLASSIFATION OF MATERIALS AT el REMARKS
ERY NO
= o
3 Becaming to medium to coarsg [
. - with same pea gravel -
- [
3 [
p— -
] :
-
s [
3 -
3 24.0 :
3 -] .
. S-6 o
25 3 Center plug is not used on s
3 Sample 6 18/18 D 2
- 25.5 =
] s
3 -
s
; E 5
. E !
3 o
] 29.0 ..
30 3 8=7 E_
] 18/18 D :
1 2 30.5 -
: [
0 —— —
) =3 S
; ] E
4 -4
—
E o
' = 34.0 .
' - [
T S-R -
3 18/14 D [
. 35.5 -
- T.D. 35.5
N . F
3 E
3 [
o o
. - C
. X
] s
| — 39.0 o
i 40 3 E
~ 0.5
§ PROJECT __CAAP BORING ___G6-22
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"PROJECT__CAAP

CUIITYW WY

DRILLING CONTRACTOR__SWL. '
DRILLER S NAME _Kraft

GEOLOGIST NAME_Sneed __ ____

RIG MAKE / MODEL _CHE-55

DATE BORING STARTED 35 53—

BORING NC . G-23

- I’HUC_”" Ur a'" PAGE

FIRST ENCOUNTERED WATER DEPTH __20'

DATE ENCOUNTERED___12-2-81

GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED_12-2-81

%e CORE|BOX OR
ELEV. [DEPTH{LEGENDf CLASSIFATION OF MATERIALS RECOV | SAMPLE| REMARKS
ERY NO
3 Black to dark brown clay 0 sample S-1 Taken |
3 with some organic 12/14 §7! from auger .
] Sharp
. ] 1.0 Measurement [
] Olive gray silty clay with Depths - Ft. -
3 20-25% silt moist, Stiff Samples  Tn. i
3 5/2-5¢ Recovery =In./In. |
b No fr-e water ALl gamples taken [
- C\/ W/split spoon 27 L
- 4.0 .
] Al) samples in
3 Plastic bags o
53 12/18) 5.2 | P THethod of Laking o
2 samples -
" Pushed - P [
] b=
= Tight yellowish brown fine 5.5 Driven w/ - D =
B sand loose moist (400h.1mn.|cr o
n 6/4-2.5Y floTe DrilTed .
n sand encountered at 7' H‘/.U 0.0 & -
i No free water 6" T1.h. HN.S.A. 3
] No water used to s
- advance augers. u
j 9.0 P.V.C. dropped F
] about 1 ft. when }
] augers were pulled. |
b -
-1 i / s.3 o
gl } L)v 18/18 P Hole caved tor .
3 g
- n.s [
B .
E -
] 4.0 a
15 18/18 | 5-4 | a2
= o
R 573 "
p Free water observed on the i
3 bit at 20°' E
= -
. ¥
= F
.j 9.0 -
203 122181573 |p :
20.5
PROJECT CAAP BORING__6- 23
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BORING LOG PAGE 2 . OF_2__PAGE

" PROJECT_CAAP BORING N G-23 .
DRILLING CONTRACTOR_SWL FIRST ENCOUNTERED WATER DEPTH __20' _
DRILLER S NAME__Kraft DATE ENCOUNTEREOD_12-2-81
GEOLOGIST NAMESneed GROUND BLEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
' DATE BORING STARTED12-2-81 DATE BORING COMPLETED 12.2.80
% CORE{BOX OR
ELEV. DEPTH JUEGEND] CLASSIfATI_ON OF MATERIALS REg(v)v SA':AOFLE REMARKS
E :
- o
- L
- 2
3 24.0 _
e No sample between 24-25° i 5
3 nTh s
25 ] 0/18 P g
= 25.5 _.
—E Becoming medium to coarse :—
- with same pea gravel .
E 9.0 .
30 12718 | 57 | p -
3 30.5 2
3 !
— —
b [
E 34.0 F
3 _ s-8 a2
35 73 12/1 .
] 35,5 F
B T.0. 35.5 -
3 F
3 9.0 F
- F
40 3
— 1) . e
PROJECT ___CAAP BORING__6-23




.. "~ BORING LOG
PROJECT__CAAL —_ BORING NG . G-24

PAGE _1 _OF_2__PAGE

DRILLING CONTRACTOR__SWL
DRILIER S NAME __Kraft

DATE ENCOUNTERED__12-3-81

FIRST ENCOUNTERED WATER DEPTH _20'

GEOLOGIST NAME_Sneed GROUND ELEVATION

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED_12-3-81

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED__12-3-81

% CORElBOX OR
ELEV, JOEPTHILEGEND] . CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
= Top s0il black to dark brows 0 sample S-1 Taken }
E clay, with some organic 12/13 . ¢4 from auger [
. 1.0 Measurement B
. Depths -~ Ft. [
] Samples - Tn. i
7 Light yellowish brown fine Recoverv -In./In. -
- sand. Moist loose All samples taken
i “\\/ 6/4~2.5Y. . W/split spoon "
3 [
] 4.0 [.
n All samples in 3
~. Plastic bhags [
5 ] 12/181 s-2 |P Method of taking [
] samples -
- Pushed - 1 E
5.5 Priven w/ - D I
(A0#hammoer d
Bk Hole brilled -
3 w/11" o.n & [
R 6" T.h. 11.S:A. i
4
. ?anmdp Tored t A ! No water used to [—
] encountered a P advance augers. 5
3 a P.V.C. dropped [
-] Q about 1 ft. when -
j augers were pul- 5
z led. o
10— Q S.1 o
=) 18/18 P lole caved to 12 £t
- e el saa— .
. a.% -
E s
] Becoming medium to coarse 4.0 -
= with some pea gravel at 15' -
15— 10/18 { s-4 |P a2
1 -
Z 5.5 E
b F
: ]
3 o
- -
g Free water cbserved on the 2.0 &
- bit at 20' -
20 31 18/18 | S-5 D
: 20.5
PROJECT CAAP BORING__ G- 24
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] BORING  LOG PAGE 2__ OF_2_PAGE

PROJECT_GAAD BORING N, G-24
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH :
DRILLER S NAME __Kraft DATE ENCOUNTERED.___12-3-81
GEOLOGIST MAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _GME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED_12-3-81 DATE BORING COMPLETED_12'3'81

ELEV. DEPTHJLEGEND] CLASSIFATION OF MATERIALS z‘ééio,si g%:lgg-ﬂf REMARKS

e 3

24.0
S-6
25 Medium to coarse sand w/
some pea gravel 18/18 D
25.5
- 20.0
0 18/18 o7 D
0.5
340

1218 5% |p

39.0

LlLl.llJJJll]lllJllLll l||||lll|lJ_!llLl_l|llL|ll_1_LLi1|lclln_uljJ_nlllj_ullnll|1_u1|ll|||lL|lllLlllliLl
v|111l1ﬁﬁ"lrivvl|lIITVI||Tvr|r1rr:r]—r—v1t—r1r17—‘1|.1,vv|‘r—r7-vﬁ|'vrv]..r—'1'|r—r[.|r",vr7llvrwl1|rv

£~
=]

s

PROJECT __CAAT BORING.__G-24




S e e S uonYL TLUL T T PAGE T OF _Z_PAGE
_ PROJECT_cmar —

BORING Nt . G-25

. DRILLING CONTRACTOR__SH. FIRST ENCOUNTERED WATER OEPTH _|%
DRILLER S NAME _Kraft

GEOLOGIST NAME _Sneed

RIG MAKE/ MODEL __CME-35
DATE BORING STARTED_11-8-81

DATE ENCOUNTEREpD_11-8-81
GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED 1178-81

% COREJBOX OR .
ELEV. [DEPTHLEGEND} CLASSIFATION OF MATERIALS RECOV | SAMPLE " REMARKS
ERY NO )

] Grayish dark brown clayey 0 sample $-) Taken }

- top soil w/ organic 12/12) ¢ from auger [

n Sharp 1.0 Measurement [

- Light yellowish brown loose Depths - Ft. [
AML] clayey silt 10-15% clay Samples - In. 2
1 & | moist, no free water Recovery -In./In. }

- 6/4'-2.5Y A1l ramples taken |

n Fluvial W/split spoon -
] Sharp -

- Light yellowish brown loose 5
1 sp] fine sand w/1 to 2% pea 4.0 F .
] gravel All samples in t

5 Moist, no free water Plastic bags s

5 Fluvial 12/18} s-2 P Method of vaking -
b 6/4-2.5Y . samples .

] Pushed - P [
3 5.5 Driven w/ =D o
7 (40/hammer 1

. Nole Drilled -

3 W/1" 0.D & 4
N 6" 1.h, H.S.A. B
- Grading from fine to P.V.C. droped about:_
] medium in size between 5 1 ft. when augers |}

B and 10 ft. - were pulled. s
— 9.0 -
3 Center plug of augcy

B not used from 20 to:
10 s |sy |p 3B -
] ) C

h 80 gal. of water [
e Grading from medium to n.5 used  as follows: o
] coarse in size between 20-20 gal. 9

B 10 & 15 ft. 25-20 gal. [
] 30-20 gal. i
3 35-20 gal. -
] Hole caved at 19.5 :_
- feet s

a r
i 4.0 E
. 3
15 121 i [P 3
. 5.5 d

] s

E [

7 Free water encountered s

] at 18.0 9.0 !
- Free water cbserved in - —

20 5 sample S-5 6/18 1s-s [p
e
20,5
PROJECT CAAP BORING__6- 25
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Frar S

BORING
PROJECT_CAAP

DRILLING CONTRACTOR__SWL
DRILLER S NAME__Kraft
GEOLOGIST NAME Sneed
RIG MAKE/ MODEL _¢tME=55
DATE BORING STARTED.

LOG PAGE 2__ OF _2_ PAGE

BORING N. G-25

FIRST ENCOUNTERED WATER DEPTH
DATE ENCOUNTERED

GROUND ELEVAT'ON

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED___

% cong|sox or
ELEV DEPTH J1LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMALE REMARKS
. ERY NO
-1 -
] [
= 24.0 =
3 5-6 -
] No -
25 Sampld b -
: o
e 25.5 -
_j 29.0 .
] [
30 3 918 { 527 |p -
_: 30.5 [
] s
- [
3 -
. 5
3 o
= 34.0 -
3 9/18 | s-8 |p -
35 4 s
. T.0. 35.5 33,5 E_
] s
p— —
3 19.0 -
_1 -
3 2
40
s
PROJECT __CAAP BORING__ 623
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- BORING LOG PAGE _1 OF_2__PAGE
PROJECT_tAAP BORING NG . G-26
DRILLING CONTRACTOR_SWL FIRST ENCOUNTERED WATER DEPTH 25.0
DRILLER S NAME _Xraft DATE ENCOUNTERED_12-=5-81
GEOLOGIST NAME_ _Snced GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE _
DATE BORING STARTED_ 12-5-81 DATE BORING COMPLETED 1258
% CORE|BOX OR
ELEV. |DEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
7 B clayey top soil w/ (; sample S-1 Taken E
- organics §-1 rom auger [
E Q:Em 12/12 -
L ‘ . 1.0 Measurement -
] Grayish brown stiff low Depths - Ft. A
= plasticity moist, sandy, Samples - In. B
© CL | silty clay Recovery =Tn./In. F
] No free water 5/2-2.5Y Al samples taken [
= Fluvial W/split spoon H
j 4.0 E_
] All samples in -
] Plastic bags o
5 ] s-2 |p Method of taking -
] 18/18 samples "
3 Pushed - I’ [
] 5.5 Driven w/ - D -
] (40 ammer [
1 Hole Drilled 3
- W/11" 0D % -
] 6" I.D. H.5.A. s
- No water used. -
] B
] P.V.C. dropped E
— 2.0 about 1 ft. when -
] augers were -
B pulled. -
10 3 S.3 . -
3 Hole caved at 21.0 [
] ft. -
—4 n.% -
] 3
-~ -
] s 3
- Light yellowish brown [
3 sp loose fine to medium moist -
] sand. W-1-2% pea gravel 4.0 S
] 6/4~2.5Y C
7 No free water . [
15_" Vluvial 12/18 | o [P o
] 5.5 [
g s
J 9.0 :
= [
20 3 12/18] 57
an.s

PROJECT CAAP BORING_G-___26




BORING LOG PAGE 2__ OF _2__PAGE

° PROJECT_CAAP BORING N. G-26
DRILLING CONTRACTOR_SWL FIRST ENCOUNTERED WATER DEPTH_25 g
DRILLER S NAME __Kraft DATE ENCOUNTERED
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED.__ ___ DATE BORING COMPLETED
% CORE|BOX OR
ELEV DEPTH JLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMFPLE REMARKS
ERY NOC
3 s
3 5
3 i
b 26.0 F
. (-G, .
] A B -
25 Free water cbserved on bit | No -~
3 at 25.0 Sampl E
1 . F
E ' |
: [
] s
= L
3 E
i Becoming light gray and — 290 o
] medium to coarse between 3
] 26 and 29 ft. -
10 ) -,
. 18/18 D =
= 0.5 |
E 34.0 |
3 F
. -8 !
35 ] 18/18 D =
] [
. 5.5 -
] [
3 [
] -
- -
1 [
E 9.0 .
-] 1
" D 40.5 s-9 b

. %0.S

PROJECT ._Caar BORING 626




BORING

PAGE _] _OF_2_PAGE
G- 27

B LOG
PROJECT_CAAP BORING NC .

DRILLING CONTRACTOR __SHL
ORILLER S NAME _Kraft
GEOLOGIST NAME _Sneed
RIG MAKE/ MODEL _CHE-55

FIRST ENCOUNTERED WATER DEPTH _ 13.5_
DATE ENCOUNTERED._ 12-6-81
GROUND ELEVATION

GEOLOGIST S SIGNATURE

;N

—————

DATE BORING STARTED__12:6-81 _ DATE BORING COMPLETED__12-6-81
: % CORE}BOX OR
ELEY. | DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 bark brown clayey top soil 0 sample S-]1 Taken r
with organic 5-1 from auger [
e Sharp 12/12 -
n 1.0 Measurement -
. Grayish brown stiff silty Depths - Ft. [
. clay with iron stains, Samples - Tn. I
1a moist, no free water Recovery -In./In. L
u S/2-2.5Y A1) samples taken [
] Fluvial W/split spoon F
E 25-30% silt -
-4 -
. 4.0 -
B All samples in 1
] Plastic hags s
5 ] §-2 Method of taking [
= 18/18 P samples r
- Pushed - P [
—] 5.5 Driven w/ - D o
3 (40#hammer [
b . Hole Nrilled 3
] w/11" o.n & [
R 6" 1.D. H.S.A. -
] No water used. [
. -
] Center plug of -
E augers not used frog
- —— 25 to 40 [~
4 s
. " PVC dropped about |
10— 18/18[5-% [P} ft. when augers |-
. were pulled -
-] f.3 Hole caved at 23.0 |~
] ft. -
= 2
— o
— o
1 - 4.0 [
15— SBTD 18/18)5-4 |p -
3 Light yellowish brown, loo 5.5 o
7 moist find sand -
- 6/4-2.5Y [
Jsp No free water I
~1 Fluvial with a few thin t_'..
5 (1"-4") light gray silt -
3 seams X
- o
4 L
] 9.0 -
n [
20 b/18 | 53 L
20.5
PROJECT CAAP BORING_S=27.




BORING LOG PAGE 2__OF_2__PAGE

PROJECT__CAAP BORING N. G=27
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH 23/5
DRILLER S NAME_ Kraft - DATE ENCOUNTERED.12-£-31
GEQOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED_12-6-81 DATE BORING COMPLETED___12-6-81
% COREJBOX OR
ELEV DEPTH JLEGEND CLASSIFATION OF MATERIALS RECOV | SAMPLE! REMARKS
ERY NO
] 3
3 24.0 [
] Becoming m-dium to S-6 [
b coarse and light gray 12/1 D f
25 — N6/-2.5Y -
] 5
3 25.5 =
] g
; .
s 29.0 .
30 3 /18| (0 g
: :
- 30.5 [
E g
] [
p— —
E 3
E 34.0 F
35 2 1871558 |p -
3 35,5 :
— —
e -
3 [
— —
j E
_: 39.0 -
40 3 td 40.5 hssis D
I

PROJECT __CAAP BORING___S- 27
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" BORING LOG PAGE __1 _OF_2_ PAGE
.PROJECT_canp BORING NG . G- 28
DRILLING CONTRACTOR__SHL. FIRST ENCOUNTERED WATER DEPTH _21.8
DRILLER S NAME _Kraft DATE ENCOUNTERED 12/7/81
GEOLOGIST MAME _Snced GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED.12/7/81 DATE BORING COMPLETED_ 12/7/81
% corejaox OR
eLev. | oepTH]LEGEND] CLASSIFATION OF mATERIALS RECOV { SAMPLE REMARKS
ERY NO
- Dark brown to black 12 0 sample S-} Taken }
] top soil w/organics /12 5 from auger -
— sharp [
1 Graylish brown 1.0 Measurement i
- Stiff moist silt clay Depths - Fe., C
. 25-30% silt Sanples -~ Tn. [
] Recoverv -In./In. [
-1 All samples taken S
_ W/split spoon o
J oL |s/2 - 2.5y P -
y Fluvial i
_'1 4.n ..
-1 All samplies in
3 Plastic baps [
5 18/18] S-2 |p Method of taking r
. . samples I
. Pushed ~ P L
] 5.5 Driven w/ - D o
] (40fMhammer 9
- Nole Nrilled -
] w/1" o.n & &
] 6" 1.D. I.S.A. :
] No water used o
3 Center plug of augcqds
] Sharp not used from o
- ' 2.0 4 25-40 f--
] Light yellow brown loose
. fine sand 2712 B
107 Moist (no face water)" ’ S.3 P =
1 SP s
. 6/4 - 2.5Y [
— / > n.5 PVC dropped about -
- IFluvial } foot when augers ¢{
s were pulled -
- Ww/1-2% pea gravel -
3 [
- 4.0 [
3 F
15— 14/19 -4 | P -
., 5.5 [
pm [~
-4 .
] F
3
= -
] [
3 |
- -
- .
j 9,0 -
20 3 18/18]s-5 |P E

——

20.5

PROJECT CAAD BORING__ G- 28




PROJECT_cAAP

DRILLING CONTRACTOR__SVL.
DRILLER S NAME __kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-35

DATE BORING STARTED_12/7/81

BORING LOG

BORING N.

PAGE 2__OF_2__PAGE

G-28

FIRST ENCOUNTERED WATER DEPTH

DATE ENCOUNTERED

12/7/81

GROUND ELEVATION

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED__12/7/81

% CORE|BOX OR
LEv  Yoertriiecenn] CLASSIFATION OF mATERALS Regm SAMPLE REMARKS
£RY NO.

n

3 F

. [

. ) . !

i Becoming medium to -

3 coarse between 25 & 30 -

] ft. 8
m : 24,0 -

B [

] 9/18| 56 |p o

25 ] -
- 25.5 '.

] i

] b—

] :—

3 n
3 29.0 j_

' 3/18 | %7 b -

. 5

3 . 0.5 -

- Becoming gray between - L

7 30 and 35 ft. [

-~ -

3 [

3 3
3 34.0 -

3 :

- 18/18{ s-x |D 2

35 -
q -

. 5.5 a

3 [

3 o

3 -

. C

] -

3 9.0 &

: E “1D 40.5" 18/18 b
| 40 3
0”-.;
CAAT c- 28
PROJECT . BORING

AR




BORING LOG PAGE _i__OF . PAGE

< "PROJECT__CAAL

e RORING NG .. ‘728 . .
DRILLING CONTRACTOR__SWi. ' FIRST ENCOUNTEREL WATER DEPTi4_ 180
DRILLER S NAME _Kraft DATE. ENCOUNTERED_. 1L/5/81
GEOLOGIST NAME_Sneed — CRCUND ELEVATION
RIG MAKE/ MODEL _cML=55 GEOLOGIST S SIGNATURE ___ | _
DATE BORING STARTED, - DATE BORING COMPLETED_ 11/5/81
%o coRrC|BOx OR
ELEV. |OEPTHILEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE' REMARKS
ERY NO
3 Grayish tan clayey top 0 sample S-1 Taken
] soil w/organics 12/12) 51 from auger i
Silty stiff dark grayish 1.0 Measurement -
brown low plastic clay, hepths - Ft. [
. cL dry to damp no free Samples = Tn. F
] water I\'n‘n'r\\'CI'\"__-Yn./ln. -
e 4-2 - 10 yr > i
. Fluvial origin -
. 4.0 i .
-] - -
] AT samples in -
: Mastic baps [
5 3/718) s-2 | P TUheT of akien L
1 Sharp samples r
- I'ushed - P -
e jLight gray fine loose 5.5 Briven w/ - D -
7 sand w/1 to 2% pea (A0#hammer 1
g gravel, moist Hole Driltled I
. 1 sw Po free water W™ ouh & [
R 7-2 - 2.5y 6 1.0, HUSUA. -
1 Fluvial origin B
N -
E e 3
1o Coarsing downward to a {12/1d4 "' P -
: ? medium size i
i N -
1 n.5 .
E -
= --— =2 _
3 L
15— 12/18’ s=h | P L.
] 5.5 [
n Free water encountered :—
: at 18.0 ft. »
-] =
p Free water observed in s
- sample S~-5 -
E -
¢ . 9.0 1
] - -
| 2w 3 12/18]s-5 | ® :
an.5
PROJECT CAAP BORING__¢- 29
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BORING LOG PAGE 2 __OF_2 _PAGE

‘PROJECT_CAAP BORING N+ G-29
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH _18.0
DRILLER S NAME __Kraft DATE ENCOUNTERED 11/5/81
GEOLOGIST NAMESneed = GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE
DATE BORING STARTED_____ DATE BORING COMPLETED_11/5/81
: % CorefBox OR
LEV. JOEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOY | SAMPLE REMARKS
ERY NO
E i
3 24,0 F
] NO -6 |pa&aD o
25 3 sampLY -
3 25.5 2
= [
1 :
- 29.0 .
i 18/18] s-7 | D -
-4 . I
] F
- 30.5 -
3 T
. o
_E 34.0 _
p NO s
. saMPLES-8 | D [
35 4 TD 35.5 -
- 35.5 :
= [
; | g
. 19.0 r
3 [
40 3 E
GU-.;

PROJECT __CAAP BORING___G- 29
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. BORING LOG PAGE _L_ OF _2_'PAGE
PROJECT__CAAL _ X RORING NG _ u- 30 -
DRILLING CONTRACTOR_ SW.. FIRST FNCOUNTERED WATER DEPTH _18
DRILLER 5 NAME _Kraft DATI. ENCOUNTERED 12/4/81
GEQOLOGIST NAME _Snced GROUND tLEVATION I
RIG MAKE/ MODEL _CME-55 GEOLLOGIST S SIGNATURE __
DATE BORING STARTED_12/4/81 DATE PORING COMPLETED.__12/4/81
% CORE|BOX OR
ELEV DEPTH fLEGEND CLASSIFATION OF MATERIALS RECOV { SAMPLE REMARKS
ERY NO
] Top soil is black to 12/12 (f)ri:mzie:_l' Taken |
] dark brown clay w/some ) s-1 ke [
. Ordanic 1.0 Measurement 8
] Depths - Ft. |
N i ; Samples - In. -
- Light yellowish brown Recoverv =In./In.  }
- Q fine loose moist sand. T vave
. L) The top 6" of the sampld A;‘_ :f"'l‘l‘.“—-"n;" o s
— is a gray clay w/silt Wisplit spo [~
b No free water 4.0 -
] Al samplioes in [
] Plastic haps -
5 7] 18/18] s-2 {P Mcthod of takiog [
5 samples 8
R Pushed - P [
3 5.5 Driven w/ - b -
. (404hammer b
: Hole Drilled 3
E [sand encountered at 7' W/t o & =
. depth 6" 1.0, N.S.A. i
_: No water used -
_: ag Hole caved to ]4.5:__
1 12/1ds5.3 |p o
_'_: n,n _
. [
-] 2
- -
E 4.0 o
] Becoming fine to medium d
n at 15 ft. depth [
15— 1271456 | p -
E 5.5 [
— —
. 5
-] Free water observed on -
- the bit at 18 ft. [
] 9.0 -
3 10716 5-5 '
20 3 /1955 |P

20,5

PROJECT CAAP BORING_=__ 30
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: BORING LOG PAGE 2 _ OF_2_ PAGE
PROJECT_CAAP BORING N. G-30
DRILLING CONTRACTOR_ SWL____ . FIRST ENCOUNTERED WATER DEPTH__ 18°
DRILLER S NAME __Kraft DATE FNCOUNTERED._._12/4/8V
GEOLOGIST NAMESneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEQOLOGIST S SIGNATURE
DATE BORING STARTED_12/4/81 DATE BORING COMPLETED__12/4/81
Yo COREfBOX OR
LEV DEPTH JLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMPLE REMARKS
ERY NO
3 Becoming medium to [
_3 coarse w/some pea gravell -
= -
] 5
_: 24.0 f
E No sample between 24- ) -
3 25% ft. 0/18} s-6 P -
25 ] [:
] i
_3 25.5 -
E 29.0 -
] F
30 Lg/18 §-7 D -'E
B 0.5 g
E d
. L
E "
. I~
] .
] 34.0 =
E - F
E 18/1§ s-3 [ D F
35 E
= TD 35.5 -
'% 15,5 [
_5 39.0 -
] 8
40
OU'.;
PROJECT __CaAP BORING___G- 30
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"PROJECT_Caar

DORILLING CONTRACTOR_SWl.
DRILLER S NAME _Kraft

GEOLOGIST NAME _Sneed

RIG MAKE/ MODEL _ CME-55

'BORING  LOG

BORING NG .

PAGE _1 _OF_2 PAGE

G- 31

FIRST ENCOUNTERED WATER DEPTH __

DATE ENCOUNTERED

12/4/81

GROUND ELEVATION
GEOLOGIST S SIGNATURE

DATE BORING STARTED__12/4/81 DATE BORING COMPLETED__12/4/81
: %o CORE{BOX OR
sLEV | DEPTH]LEGEND] CLASSIFATION OF MATERIALS RECOV | SAMFLE] REMARKS
] ERY NO
3 Black clayey top soil ? sample S-1 Taken |
" w/organics 12/13 s-1 rom auger [
— Sharp Moist
. . 1.0 Measurement -
73 CL jLight yellowish brown Pepths - Ft. -
~ stiff moist silty clay Samples - Yn. a
3 6/4 - 2.5 yr Recovery -In./In. }
] No free water AV) samples taken [
E Fluvial Sharp w/split spoon -
] Light yellowish loose o
= brown fine sand w/1-2% F
— op |pea gravel 4.0 ) 5
7 Moist No free water All -“‘."“T’l‘“-“ n I
1 6/4 - 2.5 yr Mastic baps [
5_‘ Fluvial 6/18 §-2 Method of taking .
- camples -
] Pushed - P L
_ 5.5 Driven v/ - 0 -
4 _ (40%hammer [
- lode Drifled -
] W/t on ¢ 1
: A" 1.0, NLSUAL -
] No water used s
- -
] 4.0 -
-4
] ) 5
10 --] y |12/181s.3 -
- n.5 -
. -
- 4.0 L
15— 12/18] s-4 [
3 — [
= 1.0 5
] s
] F
: g
. 9.0 -
] ;
207 12/145-5
20.5
PROJECT CAAP BORING_u-__ 31




PROJECT_CAAP

DRILLING CONTRACTOR _SUL
DRILLER S NAME __ Kraft
GEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED_12/4/81

BORING LOG PAGE 2__OF_2__PAGE

BORING Nu G=31

FIRST ENCOUNTERED WATER DEPTH
DATE ENCOUNTERED 12/4/81

GROUND BELEVATION

GEOLOGIST S SIGNATURE
DATE BORING COMPLETED.__ 12/4/81

% CORE{BOX OR
LEV. DEPTH |LEGEND] CLASSIFATION OF MATERIALS RECOV § SAMPLE| REMARKS
ERY NO .

] 3
3 _ 26.0 F
-] Becoming medium to -
] coarse between 21 & 23 18/14 ) D 3
. ft. L

25 -
3 25.5 =
-1 -
4 !
-4 =
] -
3 N
B -
1 o
= 29.0 -
-1 r
] [

30 ] 18/1q §-7 D o
. 30.5 -
. [
n [
- -
pa— -
E :
] 34.0 m

2 3 18/1d4s-8 | D 2
' TD 35.5 F
s 35,5 -
= -
E 3
E E
- -
3 5
E 39.0 2
= C
-1 -

40 J- 5

70,5
PROJECT __CAAP BORING__ G- 31
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BORING LOG

———— PAGE _1_ OF_3_PaGT
PROJECT_wank BORINGN, . . __ - 32
DRILLING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH __ 25"

DRILLER 5 NAME _Kraft

-t —

GEOLOGI3T NAME _snced

RIG MAKE/ MODEL _CHE-55
DATE BORING STARTED._12/7/81

GROUND ELEVATION

GEOLOGIST S SIGNATURE

OATE BORING COMPLETED____12/7/8}

% CORE|BOX OR
ELEV  §DEPTH|LEGEND] CLASSIFATION OF MATERIALS RECOV { SAMPALE REMARK®
ERY NO
7] Black clayey top soil ‘r) s“’“"l"j" Taken F
] w/organics 12712 s-1 rom auge [
= Sharp 1.0 .“lu.:l-.-:‘.urmnr-nt :
1 Grayish brown stiff Depths = ¥Fu.
-1 moist silty clay w/ Samples - In. B
- 25-30% silt Mecovery =In./Tn. -
] 5/2 - 2.5y ALl samples taken |
- Fluvial l\’_/_-;r,l it spnan r
= _EpRI SPnm -
ﬂ N
3
4.0 -

] L Al samples in I
3 Plastic Im__u

5 1 18/18] 5.>» P "Mothod of taking -
-4 samples I
: Pushedt = -
1 5.5 Driven w/ - D
3 (A0éhamme
4 Nole Drilled s
" WAoo s [
] 6" 1.1, 1I.S.A. -
] No water used .
_] Center plug of augoerg
] not uscd L
_:' g
] P oo

o Sharp 18/14 5.1 PVC drownped abour 1§
-1 . . ft. when auagers ' {
. Light yellowish brown | __ _ _ ~-~—— were bulled. [ !
. loose moist fine sand "o : a
s w/ 1-2% pea gravel -
- Hole caved at 29,
7 Fluvial R
]
3
-3 -
41<v/ f
1> 8
e N . N -

. 12718 .., P o
15— ! - '
1 0 .

] =
—4
4
1 .
& 3
] 9.0 -
-j -
S§-5
20 }2/18 D
20.5
PROJECT ____CAAP BORING__ti-__32
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BORING LOG

PROJECT__CAAP

DRILLING CONTRACTOR__SWL
DRILLER S NAME __Kraft
SEOLOGIST NAME Sneed

RIG MAKE/ MODEL _CME-55
DATE BORING STARTED_12/7/81

BORING

FIRST ENCOUNTERED WATER DEPTH _25'
DATE ENCOUNTERED
GROUND ELEVATION

No

PAGE 2__OF_3_PAGE

G-32

12/7/81

GEOLOGIST S SIGNATURE

DATE BORING COMPLETED__12/7/81

% core|Box oR
ELEV DEPTH JLEGEND) CLASSIFATION OF MATERIALS RECOV | SAMPLE] REMARKS
€RY NO
3 o
N -
E 3
b -
' 3 24.0 3
E 18/18] s-6 o} o
25 ] -
3 -
] =
] 25.5 -
I ] '
_: 29.0 F .
30 __: Becoming fine to medium 18/18] 8-7 D -
E at 30 feet s
3 f
5 30.5 <
] ;
—] —
3 r
3 -~
- 34.0 .
. Becoming gray and mediurJlZ/lal s-8 | D -
35 4 to coarse at 35 feet o
. 35,5 L_-_
3 5
. H
3 a
3 F
n )
] 39.0 &
40 3 18/18]s-9 | D s
11U
32
PROJECT CAAP BORING G-
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BORING
PROJECT. CAAP

DRILLING CONTRACTOR.__SWL
DRILLER S NAME Kraft

GEOLOGIST NAME__Sneed

RIG MAKE/ MODEL __CME-55
DATE BORING STARTED_12/7/81

LOG PAGE 3__ OF_3__PAGE

BORING NO G-32

FIRST ENCOUNTERED WATER DEPTH _25' _

DATE ENCOUNTERED___12/7/81

GROUND ELEVATION

GEOLOGIST S SIGNATURE __
DATE BORING COMPLETED. __12/7/81

% CORE]BOX OR
_EV.  IDEPTHJLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMFLE REMARKS
ERY NO

E :
3 i

7 a

3 -
45 lB/J.ﬁS-lO D -
] TD 45.5 r

—d o

. -

] !

E -
—1 —

1 -
- a

E i
e -

1 -

3 :

- d

. d

B 9

e -

E :

PROJECT CAAP BORING G-32




BORING LOG PAGE _! QF_2_ _PAGE

-~ PROJECT_capl AORING NC u- 33
DRILILING CONTRACTOR__SWL FIRST ENCOUNTERED WATER DEPTH_20' .
DRILILER S NAME _Kraft DATE ENCOUNTERED__12/6/81
. GEOLOGIST NAME_Sneed GROUND ELEVATION
RIG MAKE/ MODEL _CME-55 GEOLOGIST S SIGNATURE __ -
DATE BORING STARTED.12/6/8 DATE BORING COMPLETED___12/6/81
% CORE{BOX OR
ELEV JDEPTH]LEGEND] CLASSIFATION OF MATERIALS Rggov SAMPLE REMARKS
Y NO
3 Dark brown to black (; sample §-1 Taken [
= clayey top soil w/ 12/14 s-1 rom auger r
1 organics.  Sharp
= . . 1.0 " Measurement -
- Grayish brown stiff Depths - Fr. r
7 moist silty clay Samples - Tn. 5
CL 5/2 - 2.5y . Recovery -1n./In. _F
] Fluvial All <amples taken
] w/split spnon F
] Sharp «
- B
_—1 . 4.0 ] [ .
] Light yellowish brown C:L i?‘“”:::s‘“ L
loose moist (fine t At RS [
53 medium sand 12/181 s-2 | P Fethed of takine |
3 sp [w/1-5% pea gravel =4 i [
1S No free water o s ;‘r";::d H/P ” -
n 3 o n - .
3 Fluvial (40hammer [
] Hole Drilled :
- W/t oun g -
1 6" 1.p. H.S.A. I
] No water used "
_f Center plug of E
E augers not used -
. 9.0 from 20 - 35 -
f E
j0-3 18/1458.3 | P PVC dropped about}-
3 ] ft. when augerst
; were pulled I
—] n.5 =
3 [
3 Hole caved at :_
~ 19.5 ft. :
:. -
_' 4.0 [
153 18/145-¢ | p -
] 9.5 [
— -
. 3 [
- _
- o
_5 9.0 -
. Water observed on bit ;
207 at 20 feet 18/18]s-5 | D
20.5

PROJECT CAAP BORING_t-_33




. BORING LOG PAGE 2__OF _2__PAGE
PROJECT__CAAP BORING N G-33

DRILLING CONTRAGCTOR__SWL_____ FIRST ENCOUNTERED WATER DEPTH _ 20’
DRILLER'S NAME__Kraft DATE ENCOUNTERED._._12/6/81
GEOLOGIST NAMESneed | GROUND ELEVATION
RIG MAKE/ MODEL _(MEZS5 3EOLOGIST S SIGNATURE
DATE BORING STARTED12/6/81 DATE BORING COMPLETED__ 12/6/81
% CORRIBOX OR
ELEV. DEPTH JLEGEND] CLASSIFATION OF MATERIALS RECOV | SAMNE REMARKS
ERY NO
. 2a0 E .
. 18/18] s-6 -
3 F
] [
. s
] -
] } [
] -
] o Gy -
n Becoming medium to 18/18| 5-7 L
i coarse at 30 feet .
. p—— -
] 1,5 i
] 1
J s
__:_ VAL0 -_
.y = 18/18) < 3
g TD 35.5 E
L -~
3 u
3 -
: A
] -
s
. d
] 1m0 ‘_
3 i
40 3
= 'l”..7

PROJECT CAAD i BORING G- 33
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APPENDIX B

MONITORING WELL SKETCHES
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"~ MONITOR WELL INSTALLATION
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———
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x i
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/0

BENTONITE SEAL
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{ s
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l ‘ %/
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- 2
Géf/c// ¢ //

T o

lo 2 -

MONITOR WELL INSTALLATION

1/8" HOLES ~180° APART

——8"BLACK (IRON) PIPE

—

\

~

G -2 redo7 // J
“wr /Délf /e J

G # Ahe s
o€ 21d ho fe.

ﬁ'?»;c’ﬁ,' {/ (VY 2]

Or rrfons h ,4/,445»4
7 JZ,:*/‘&;,; g

old A,/mﬁ%
e b in plase .

W/u /:,.,,l /e
¥+ Ju”

OVERALL LENGTH OF 4" PV.C. 29, 4 '

4" PVC CASING
' ~GROUND SURFACE
65 @
/| ,//,
//,4 /‘,.4
7 /|
AV CEMENT / BENTONITE
i/ y_/ GROUT
f '_ 7 BELLED COUPLING
A%
/ @ / = =z o €l
-/ K, /{s
(==<|% [2==I—{— BENTONITE SEAL
== 3
'_‘_.-..'_’. .'\-l_ 1 . .
I=N\E _ SAND/GRAVEL PACK
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(SLOT SIZE 0.010)
®
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4
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" MONITOR WELL INSTALLATION

Cr — 2—

s =

4@ PVC- CASING
CGROUND SURFACE

- CEMENT / BENTONITE
GROUT

—— 5( /(eJ .604P [pWC

L coanp//-(f
BENT, NITE SEAL
50’
SAND/GRAVEL PACK

----/OWELL SCREEN

’L (SLOT SizFEel)
e O

6(
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— 2 "/4“‘“[03 - /8o ‘npf}r:f_
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" MONITOR WELL INSTALLATION

G-3

c,df

l/‘

J
W
4

s

ﬁ_\\\}\i

i
rilh

= ===
? .

‘L

4

[ 4

5.5
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z- Vg“ﬂ\o le —¢80° wpa
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" MONITOR WELL INSTALLATION
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" MONITOR WELL INSTALLATION

Apa-

d
@ PVC CASING
GROUND SURFACE__

CEMENT 7/ BENTONITE
GROUT

Pe lleJ C‘aur‘fﬂz L

Cdl }7 /n‘ovl
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-3’ 40"
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" MONITOR WELL INSTALLATION

Cap

[}
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" MONITOR WELL INSTALLATION

S W B o ——— T
e N AL AR NIARTAA W~

i "
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|
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1o
x> CEMENT 7/ BENTONITE
GROUT
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" MONITOR WELL INSTALLATION
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GROUT
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" MONITOR WELL INSTALLATION
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e s
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" MONITOR WELL INSTALLATION
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MONITOR WELL INSTALLATION
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MONITOR WELL INSTALLATION
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MONITOR WELL INSTALLATION
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